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COxXDITION  AND  I'ROCRESS  OF  THE  I'.  S.  NATIONAL  MUSEUM 
DURING  THE  YEAR  ENDING  JUNE  :{(),  18!>2. 


HY 


O.  HliOWN  GOODE, 


ASMSTAXT  SKCICKTAKY   OK  THK   SMITHSONIAN    IX.STITUTI<»N,    IX   CIIAKGK 

OF    I'.    8.  NATIONAL  MUSKUM. 


II.  Mis.  114,  pt.  2 1 


REPORT 

UPON 

THE  CONDITION  AND  PROGRESS  OF  THE  U.  S.  NATIONAL   MUSEUM 

DURING  THE  YEAR  ENDING  JUNE  30, 1892. 

BY 

G.  Brown  Goodk, 
Assistant  Secretary^  Smithsonian  Iiuftitution,  in  charge  of  U.  S.  National  Musenm, 


A.— (lENEKAL  CONSIDERATIONS. 

The  report  uow  presented  relates  to  the  operations  of  the  National 
Museum  during  the  fiscal  year  ending  June  30,  1802. 

The  history  of  the  origin  and  development  of  the  National  Museum 
has  been  discussed  in  previous  reports,  both  in  the  introductory  pages 
and  in  a  paper  published  in  the  report  for  1801,  entitled  ^'Tlie  (lenesis 
of  the  National  Museum."*  It  will  therefore  be  sutticient  for  our  pres- 
ent purpose  to  repeat  a  few  of  tlie  most  essential  facts. 

The  Smithsonian  Institution  was  established  by  ac*t  of  Congress  in 
1846.  One  of  the  provisions  of  the  avX  was  that  all  objects  of  art  and 
of  foreign  and  curious  researcli,  and  all  objects  of  natural  history,  plants, 
and  geological  and  mineralogical  specimens  belonging  to  the  United 
States,  should  be  placed  in  the  custody  of  tlie  Smithsonian  Institution. 
As  one  of  the  results  of  this  provision,  the  collecticms,  both  of  ethno- 
logical and  natural  histery  objects,  made  by  the  numerous  Government 
exploring  expeditions,  came  into  the  possession  of  the  Institution. 
These,  with  the  '•  National  Cabinet  of  Curiosities,"  whicli  was  exhibited 
in  the  Patent  Office  building,  and  which  was  transfern^d  to  the  Smith- 
sonian Institution  in  1858,  formed  an  important  nucleus  around  which 
thousands  of  other  collections  have  since  gathered.  The '*  National 
Cabinet  of  Curiosities"  was  a  name  given  to  the  collections  of  the 
*'  National  Institution,"  which  w  as  organized  six  years  before  the  act 
creating  the  Smithsonian  Institution  had  been  passed. 

The  National  Museum  thus  grew  up  under  the  care  of  the  Smith- 
sonian Institution,  and  tlie  Secretary  of  the  Institution  was  appointed 
by  Congresa  *'' Keeper  of  the  Collections." 
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The  Natioual  Museuin  has  been  recognized  as  such  by  Congress  lor 
many  years,  but  it  was  not  until  1870  that  au  appropriatiou  was  ina<le, 
providing  uioney  for  the*,  construction  of  a  building  especially  intended 
for  the  display  of  the  national  collections.  This  action  of  Coi»gress 
had  been  doubtless  precii)itated  by  the  large  increase  made  in  tlu*  col- 
lections of  the  Government  at  the  (;lose  of  the  Centennial  Exhibition 
in  1876.  The  building  was  completed  in  1881,  during  which  year  the 
collections  were  in  part  transferred  to  it  from  the  Smithsonian  building. 
In  the  following  year  a  careful  estimate  of  the  extent  of  the  collections, 
including  the  results  of  Government  ex])editions  and  gifts  from  private 
individuals,  showed  that  the  total  number  of  specimens  in  the  National 
Museum  was  193,362.  At  the  end  of  June,  1802,  this  total  had  in- 
creased to  3,223,941.  Thus  in  one  decade  from  what  was  practically 
the  daU*  of  occux)ancy  of  the  Museum  building,  the  collecticms  have 
increas(»d  sixteenfold.  This  result  is  certainly  very  gratitying.  The 
Museum  building  is,  however,  very  much  overcrowded,  and  a  new  buihl 
ing  is  urgently  needed.  The  attention  of  Congress  has  been  frecpiently 
called  to  this  matter,  but  iu)thing  has  yet  been  done.  If  the  i)resent  un 
satisfactory  conditions  are  to  exist  much  longer, such  a  rate  of  increase 
in  the  collections  will,  as  has  been  alreaxly  pointed  out,  become  exceed- 
ingly embarrassing,  and  instead  of  endeavoring  to  interest  pcoi»Ie  in 
contributing  to  the  national  collections,  it  will  soon  become  necessary 
t4)  discourage  them  from  doing  so.  Inde<Ml,  this  ]>olicy  has  abt»ady 
been  adopted  in  certain  ii»stances,  and  the  National  Museum  has  lost 
control  of  several  large  and  importiuit  collections.  In  the  case  of  C(»! 
lections  made  by  various  branches  of  tin*  Govennnent,  the  Museum  is 
obliged  by  law  to  receive  them,  having  been  appointed  by  Congress 
the  custodian  of  such  collections.  The  ne<'essity  of  receiving  these 
makes  it  the  tnore  incumbent  to  decline  otters  from  ju'ivate  sources. 

During  the  year  the  Museum  has  accomplished  much  in  connect i<»n 
with  the  pre])aration  of  an  exhibit  for  the  World's  Fair,  to  be  opened 
in  Chicago  next  May.  In  this  the  following  departments  of  the  Museum 
will  be  represented :  Mammals,  Birds,  Keptiles,  Fishes,  Insects,  Marine 
Invertebrates,  Comparative  Anatomy,  Minerals,  Physical  Geology,  Kth 
nology,  Atnerican  Pr<»historic  Pottery,  Prehistoric  Anthropology;  as 
well  as  several  sections  of  the  De])artment  of  Arts  and  Industries,  vi/.. 
Animal  Products.  Oriental  Antiquiti(»s,  Grai)hic  Arts,  and  Musical 
InstrunuMits. 

PRINCIPAL  WOIECKS  OF  THE  COLLKCTIONS  OF  THK  NATIONAL  MrSKr:M. 

The  collections  of  the  ^'ational  Museum  are  made  up,  to  a  very  large 
extent,  of  the  following  maUn'ials: 

(I)  The  natural  history  and  anthroi)oh>gical  collections,  accunui- 
lated  since  1850  by  the  efforts  of  the  officers  and  corres]M)ndents  of  the 
SSmitln3onian  Institution. 
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(2)  Collections  which  have  resulted  tioin  explorations  carried  on 
more  or  less  directly  nnder  the  auspices  of  the  Smithsonian  Institu- 
ti<m. 

(.*5)  Collections  which  have  been  obtained  through  the  courtesy  of  the 
Department  of  State  and  the  c(Miperation  of  l"nit/e<l  Strifes  ministers 
and  consuls. 

(4)  Collections  which  have  been  obtained  by  naval  expeditions,  sucli 
as  the  Wilkes  exph)rin^  expedition,  tlie  I'erry  expedition  to  Japan, 
and  other  expeditions  conducted  by  the  Navy  Department. 

(5)  Collections  made  by  the  scietitiiic  officers  of  Government  sur- 
veys, such  as  the  Pacific  railroadsurvey,  the  iMexican  boundary  survey, 
and  the  surveys  carried  on  by  the  Engineer  Corps  of  the  U.  S.  Army. 

(6)  Collections  made  by  otticers  of  the  Signal  Corps  of  the  V.  S. 
Army,  stationed  in  remote  regions. 

(7)  Colle<*tions  obtained  by  the  V.  S.  (Geological  Survey. 

(8)  Collections  made  by  officers  of  the  IT.  S.  Fish  Commission, 

(0)  Collections  resulting  from  exi)editions  cotiducted  by  other  <lei)art- 
ments  of  the  United  States  Government. 

(10)  Collections  resulting  from  explorations  carried  on  by  the  Smith- 
simian  Institution  in  connection  with  educational  institutions  or  com- 
mercial establishments. 

(11)  ( ■ollections  resnltitig  from  exi)lorations  conducted  by  private 
individuals. 

(12)  The  collections  made  by  the  United  States  to  illustrates  the  ani- 
mal »n<l  mineral  resources,  the  fisheries,  and  the  ethnology  of  the 
native  races  of  the  country  on  the  occasioti  of  the  International  Exhi- 
bition at  rhiladelphia  in  1876;  the  fishery  collections  displayed  by  the 
Ignited  States  at  the  International  Fisheries  Exhibitions  at  Berlin  in 
1880  and  at  London  in  1883,  and  the  collections  obtained  from  various 
local  expositions — as,  for  instance,  the  New  Orleans  C!!otton  Centennial 
Exposition  in  1884  and  1885,  and  the  Cincinnati  Exposition  in  1887. 

(13)  The  collections  given  by  the  governments  of  the  several  foreign 
nations,  thirty  in  number,  which  participated  in  the  Philadelphia  exhi- 
bition in  1870. 

(14)  The  industrial  collections  given  by  numerous  manufacturing 
and  commercial  houses  of  Europe  and  America  at  the  time  of  the  Phil- 
adelphia exhibition  and  subsequently. 

(15)  The  material  received,  h\  exchange  for  dui>licate  specimens, 
from  museums  in  Europe  and  America,  at  the  time  of  the  Philadel- 
phia exhibition  and  subsequently. 

(10)  Collections  received  as  gifts,  deposits,  or  in  exchange,  from  imli- 
viduals,  numbering  usually  from  1,000  to  1,500  each  year. 
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B,— SPECIAL  TOPICS  OF  THE  YEAR. 

INCREASE   IN   THE   COLLECTIONS. 

During  the  year  the  collections  have  been  increased  by  the  addition 
of  more  than  228,000  specimens.  These  are,  for  the  most  ])art,  contri- 
butions, and  have  been  obtained  without  any  special  effort  on  the  part 
of  the  Museum.  The  total  number  of  specimens  now  in  the  collections 
is  3,223,941. 

INCREASE   IN   THE  MUSEUM  LIBRARY. 

The  number  of  publications  added  to  the  Museum  library  durinj^:  the 
year  was  11,892,  ineludiuja:  693  volumes  of  more  than  100  pages,  1.642 
pamphlets,  and  8,486  parts  of  regfular  serials. 

DECREASED   EDITION   OF   THE    REPORTS  OF  THE   SMITHSONIAN  INSTI- 
TUTION   AND   NATIONAL  MUSEI  M. 

The  edition  of  the  Keport  of  the  Smithsonian  Institution,  including 
that  of  the  National  Museum,  has  been  reduced  by  the  Fifty-second 
Congress  to  10,000  extra  ("opies. 

VISITORS. 

The  number  of  visitors  to  the  Museum  building  during  the  year  end- 
ing June  30,  1892,  was  269,825,  and  during  the  same  period  114,817 
])ersons  visited  the  Smithsonian  building.  The  total  number  of  visit- 
ors since  1881  to  the  Museum  building  is  2,668,200,  and  to  the  Smith- 
sonian building,  1,196,498. 

MUSEUM   APPROPRIATIONS   FOR   1892-'93. 

Preservation  of  collections  $132, 500 

Furniture  and  tixtures 15,  000 

Printiug 12,000 

Heating  and  lighting 11,000 

Postage 500 

Total 1 71 ,  000 

This  is  $42,500  less  than  for  the  preeedinj*  year. 

PROPOSED   ADDITIONAL   Ml'SEUM   BI'ILDIN(f. 

On  January  21,  1892,  the  bill  providinij  for  a  new  Museum  building 
was  introduced  in  the  Senate  aud  referred  to  the  Committee  on  Public 
Buildings  and  Grounds.  It  was  favorably  reported  by  this  committee 
February  26,  and  passed  the  Senate  April  14.  The  bill  wa.s  referred  to 
the  same  committee  in  the  House  of  Representatives,  but  was  not 
reported.  It  has  now  passed  the  Senate  three  times,  but  has  faileil  of 
action  in  the  House. 
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REPRESENTATION   OF  THE   I  NITED   STATES  AT  THE  MADRID   EXPOSI- 
TION. 

In  ac<3ordaiiee  with  aii  act  of  Cougress,  approved  INfay  13,  1802,  the 
President  appointed  a  connnission  to  represent  the  United  States  at  the 
Cohimbian  Historical  Exposition  to  be  held  in  Madrid  in  1892,  in  com- 
memoration of  the  fourth  centenary  of  the  discovery  of  America.  The 
connnission  consisted  of  Rear-Admiral  S.  B.Luce,!".  8.  Navy,  commis- 
sioner-gfeneral ;  Dr.  Jann\s  0.  Welling,  president  of  the  ('olumbian  Uni- 
versity, Washington,  and  Dr.  (1.  I^rown  Goode,  Assistant  Secretary  of 
the  Smithsonian  Institution,  commissioners. 

The  act  of  Congress  authorizing  the  participation  of  the  United 
States  in  the  Madrid  Exposition  reads  as  follows: 

For  the  expense  of  r(^2>re8eiitatioii  of  the  United  States  at  the  Columbian  Historical 
Kxposition  to  be  held  in  Madrid  in  eighteen  hundred  and  ninety-two  in  coiniuemora- 
tiou  of  the  four-hundredth  anniversary  of  the  discovery  of  America,  fifteen  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  to  be  expended  under  the  direc^tion 
and  in  the  diseretion  of  the  Secretary  of  State;  and  the  President  is  her«'by  author- 
ized to  appoint  a  commissioner-general  and  two  assistant  commisMioncrs,  who  may, 
in  his  discretion,  be  selected  from  the  active  or  retired  li«t  of  the  Army  or  Navy,  and 
shall  serve  without  other  compensation  than  that  to  which  they  an*  now  entitle:!  by 
Jaw,  to  represent  the  United  States  at  said  exposition;  that  it  shall  be  the  duty  of 
su<h  conmnssioners  to  select  from  the  archives  of  the  I'nited  States,  from  the  National 
Museum,  and  from  the  various  Executive  Departments  c»f  the  (iovernment  such 
pictures,  books,  papers,  documents,  and  other  articles  as  may  ri'latc  to  the  discovery 
and  early  settlement  of  America  and  the  aboriginal  inhabitants  thereof;  and  they 
shall  be  authorized  to  secure  the  loan  <»f  similar  arti<;les  from  other  museums  and 
private  collections,  and  arrange,  classify,  and  install  them  as  the  exhibit  of  the  United 
States  at  the  said  exposition;  that  the  President  is  authorized  to  cause  the  detail  of 
officers  from  the  active  or  retired  list  of  the  Army  or  Navy  to  serve  without  compen- 
sation other  than  that  to  which  they  are  now  entitled  by  law.  as  assistants  to  said 
commissioners;  and  the  said  commissioners  shall  be  authorized  to  employ  such  cleri- 
cal and  other  assistance  as  may  be  necessary,  subject  to  the  approval  of  the  Secretary 
of  State. 

NECU()L(K}Y. 

Pn)f.  H.  N.  Moseley,  of  Oxford,  England,  a  highly  valued  correspond- 
ent of  and  contribut<n-  to  the  National  Museum,  died  on  November  10, 
1891. 

Prof.  Sereno  Watson,  curator  of  the  herbarium  of  Harvard  Univer- 
sity, <lied  March  9,  1892.  Prof.  Watson  was  recognized  as  one  of  tlie 
foremost  botanists  of  the  world,  and  was  for  many  years  a  correspondent 
of  the  Museum. 

Another  valued  corres|)ondent,  Gen.  Mariano  Jimenez,  governor  of 
the  State  of  Michoacan,  Mexico,  and  founder  of  the  museums  of 
Oaxaca  and  Michoacan,  died  February  28,  1892. 
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C— TUK  CONDITION  OF  TJIE  COLL  ACTIONS. 

TENSrs   OF    THE   COLLECTIONS. 

Although  no  special  ett'ort  has  been  made  to  increase  the  collections 
during  the  year,  the  accessions  to  the  Museum  since  July,  1801,  have 
exceeded  that  of  the  preceding  fiscal  year  by  04,039  specimens,  the 
total  number  of  specimei»s  received  during  the  year  covered  by  this 
report  being  228,249,  as  is  shown  iii  the  following  table: 


l>epartTueiit8. 


ArtA  and  indiistrieH : 

Materia  medicta 

Doniefltic  animals 

iliHtorical  (*ollectiou8,  roins.  mtHlalH,  ot«- 

MnHical  inHtnimeiits 

Transportation  and  engini>eriUjK 

Modem  pottery,  poreolain,  and  bi*onzes 

Grapliic  arts 

Etlinolo>|7 


Ainerioan  alrariglnal  pottery  ... 

Prehistorit"  anthroiMdogy 

ManinialH  (Hlcins  andtUooholios). 
Binls 


Birds'  eggs  and  nests 

Keptiles  and  batrachians. 
Fishes 


Vertebrate  ftMsils 

MoUasks  (including  cenoxoio  fossils) 
Insects  


Marine  invertebrates  ■ . 
Comparative  anatomy : 

Osteology 

Anatomy 

Invertebrate  fossils: 

Paleozoit* 

Mesozoie 

Fossil  plants 

Recent  plants 

Minerals 

tleology 


I  Xuinbor 

of  s|»eci. 

mens. 


207 

6 

4.5(M) 

94 

265 

88 

20<) 

2,241 

1,817 

9,  :{26 

1.08(1 

5,  (ilO 

:j,(m 

1,004 
1.90(> 
l.OCl 
6.225 
16,  .500 
7.120 

426 


860 

3,099 

100,000 

53.384 

4,121 

4,000 

228.249 

The  yearly  growth  of  the  collections  since  1882  is  presented  in  the 
following  table,  the  total  number  of  specimens  now  in  the  Museum 
being  3,223,941 : 
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CATALO(iUK   ENTRIES. 


The  inimber  of  catalogue  entries  made  in  the  books  of  the  several 
departments  during  the  year  amounts  to  40,550.  One  entry  may  include 
one  specimen,  or  a  number  of  specimens,  if  from  the  same  locality,  or 
several  individuals  of  the  same  si)ecies. 


DepurtmeDtH. 


Materia  meiHea 

Historicnl  coUectiooM 

Musical  instniDients 

Tranaportation  and  engineering 

Modern  pottery 

Gnipuic  art* 

Ethnology 


American  ahori.^inal  pottery 

PreliiHtoric!  anthropology 

Mammals 


Birds 

Birds'  eggs  and  nests — 
RejttileH  and  batrachians 
Fishes 


Vertebrate  foAsils 

MoUusks  (including  ceuo7.4»ic  fossils) 
Insects 


Marine  invertebrates . . 
Comparative  anatomy : 

Osteology 

Anatomy 

Paleozoic  foasils 

Mesotoic  fossils 

Recent  plants 

Minerals , — 

Geology 


Number 

of 
<;ntries. 

55 

75 

59 

161 

111 

179 

1,243 

18.  874 

1,268 

1.086 

5,609 

840 

1.055 

'             553 

'          1. 124 

'         2.  r.lfi 

295 

1,318 

574 


95 

419 

512 

1,454 

1,045 

40.560 

DEVELOPMENT  AND  AEUANGEMENT  OF   THE  EXHIBITION  SERIES. 

The  overcrowded  condition  of  the  Museum  buildin<»:  has  prevented 
any  extensive  changes  in  the  arrangement  of  the  exhibition  halls. 
Although  a  large  number  of  interesting  objects  has  been  received  during 
the  year  in  almost  every  department,  it  has  not  been  ])ossible  to  place 
them  on  exhibition.  They  have,  therefore,  for  the  most  part  been  stored 
away  until  additional  facilities  for  exiiibition  purposes  shall  have  been 
obtained.  This  can  only  be  brouglit  about  by  the  i)assage  by  Congress 
of  an  act  authorizing  the  construction  of  an  additional  Museum  Imild- 
ing.  In  spite  of  the  many  disadvantages  under  whit^h  the  work  of  the 
Museum  hiis  been  carried  on  during  the  year,  considerable  progress  has 
been  made  in  connecticm  with  the  reanangement  of  the  collections  on 
exhibition  and  in  preparing  s])ecimens  forinstallatiini,  wlienithas  been 
pORsible  to  provide  the  necessary  s])ace. 
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Tlie  curator  of  tlie  (lei)jutnieiit  of  ethnology  has  continued  to  mount 
and  label  new  specimens,  which  will  be  held  in  readiness  for  exhibition 
when  practicable.  A  larjxe  number  of  specimens  of  aborigrinal  pottery, 
consisting  mainly  of  fragments  collected  by  the  otticers  of  the  Bmeau 
of  Ethnology  in  the  tide  water  districts  of  Maryland  and  Vir<::inia,  have 
been  installed.  In  the  section  of  fi:rai»hic  arts  several  important  gaps 
have  been  filled.  Table-cases  have  been  ])laced  in  the  alcoves  to  a<;com- 
niodate  new  specimens,  and  considerable  progress  has  been  made  in  the 
substitution  of  printed  for  written  labels.  Several  exhibits  relating  to 
the  dexelopment  of  the  railroad  .and  telegraph  have  been  added  to  the 
collections  in  the  section  of  transi^irtation  and  engineering.  The  col- 
lection of  birds'  eggs  has  been  carefully  rearranged  and  relabeled, 
and  new  insect-pro<3f  cases  have  been  provided.  Numerous  illustra- 
tions have  been  added  to  the  syst(Mnatic  series  of  insects,  making  it 
neju'ly  complete.  A  large  collection  of  vertebrate  fossils,  from  regions 
in  tin*  w est,  secured  by  I^rof.  O.  C.  Marsh,  in  <?onnecuon  with  his  oillcial 
work  for  the  IT.  S.  Geological  Survey,  has  been  placed  upon  exhibition. 
This  collection  is  arranged  in  a  wall-case  especially  constructed  for  it, 
extending  the  entire  length  of  the  east  side  of  the  exhibition  hall.  The 
collection  of  (-ambrian  and  Ordovician  fossils  has  been  completed, 
labeled,  and  placed  upon  exhibition.  A  large  collection  of  Mesozoic 
fossils  has  been  received  from  the  (le^dogical  Survey,  and  a  part  of  it 
has  been  placed  upon  exhibition.  The  herbarium  has  been  practically 
rearranged.  New  genus  covers  and  genus  labels  have  been  substituted 
for  the  old  ones.  An  entirely  new  arrangement  of  the  exhibition  series 
of  fossil  plants  was  begun  during  the  year.  Heretofore,  the  plants 
have  been  arranged  w'ith  a  view  to  illustrating  the  origin  and  develop- 
ment of  plant  life,  but  it  has  been  found  desirable  to  substitute  for  this 
a  geological  arrangement.  A  large  and  exceeduigly  valuable  collection 
of  fossil  plants  has  been  presented  by  Mr.  R.  D.  Lacoe,  of  IMttston, 
Pa.,  and  portions  of  it  will  be  placed  upon  exhibition  as  oppor- 
tunity offers.  A  considerable  portion  of  the  exhibition  series  in  the 
department  of  nunerals  has  been  remounted  on  ebonized  blocks,  and 
the  entire  collection  will  soon  be  similarly  provided  for.  Two  large 
mahogany  cases  have  l>een  provided  for  the  exhibition  of  the  gems  and 
semi- precious  stones.  This  collecticm  embraces  2,215  specimens.  There 
have  been  transferred  to  the  exhibition  hall  about  1,800  specimens  be- 
longing to  the  exhibition  and  study  series,  which  had  accumuhited  in 
the  mineral  laboratory.  In  the  department  of  geology  considerable 
time  has  been  devoted  to  the  instjdlation,  in  the  south-west  court,  of  the 
economic  series,  which  may  now  be  said  to  be  in  an  approximately  sat 
isfactory  condition.  The  collection  of  ores,  tin,  nickel,  manganese  and 
antimony  are  systematized,  and  temporary  labels  have,  in  most  cases, 
l>een  prei)ared.  The  laying  of  new  i)avements  in  the  south-west  c<mrt 
and  west-south  range  necessitated  the  moving  of  all  the  floor-cases, 
and,  incidentally,  the  rearrangement  of  the  specimens. 
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D.— THK  MUSECM  STAFF. 

THE   SCIENTIFIC   STAFF. 

Very  few  important  chauges  in  the  personnel  of  the  scientific  dei)art- 
nient.s  of  the  Museum  have  occurred  during  the  year. 

Dr.  James  M.  Flint,  IT.  8.  Navy,  who  has  been  honorary  curator  of 
tlie  sexjtion  of  materia  medica  during  the  greater  part  of  the  tinu^  since 
its  oiganization,  was  recalled  by  the  Secretary  of  the  Navy  in  Novem- 
ber, 18tn.  lie  was  su(*ceeded  by  Dr.  John  C.  Boyd,  U.  S.  Navy,  who 
remained  until  Ajml  0,  1S92,  when  he  was  relieved  by  Dr.  William  S. 
Dixon,  U.  S.  Navy,  who  now  occupies  that  position. 

There  are  at  the  present  time  thirty-two  organized  departments  and 
sections  iu  the  Museum  under  the  care  of  curators,  including  honorary 
and  acting  curators,  and  assistant  curators. 

LIST   OF   CURATORS,   ASSISTANT  CURATORS.    AND   AIDS. 

Arts  and  Industries:  Dr.  (>.  Brown  Goode,  Honorary  Curatcn'. 

Materia  Medica:  Dr.  William  S.  Dixon,  U.  S.  Navy,  Honorary  (Curator. 

Animal  Products:  Mr.  H.  Edward  Earll,  Acting  Curator. 

Naval  Architecture:  Capt.  .1.  VV.  Colliim,  U.  S.  Fish  Con)nus8ion,  Honorary 

Curator. 
Fisheries:  Capt.  J.  VV.  (-ollins,  U.  S.  Fish  Coniniission,  Honorary  Curator. 
Foods:  Prof.  W.  O.  Atwater,  Department  of  Agriculture,  Honorary  Curator. 
Historical  Collections,  Coins  and  Medals:  Mr.  A.  Howiird  Clark,  Curator. 
Transportation  and  Engineering;  Mr.  J.  K.  Watkins,  Curator. 
Oriental  Antiquities:  Prof.  Paul  Hau]>t,  .lohns  Hopkins  University;  Honorary 

Curator;  Dr.  Cyrus  Adler,  .lohns  Hopkins  Cniversity.  Assistant  Curator. 
Graphic  Arts:  Mr.  S.  R.  Koehler,  Boston  Museum  of  Fine  Arts,  Curator. 
Forestry:  Dr.  B.  P!.  Femow,  De]»artment  of  Agriculture,  Honorary  Curator. 
Physical  Apparatus:  Mr.  W.  C.  Winlock,  ^>tnith8onian  Institution,  Honorary 
Curator. 
Ethnology:  Prof.  Otis  T.  Mason,  Curator;  Mr.  Walter  Hough.  Assistant. 
American  Prehistoric  Pottery:  Mr.  William  H.  Holmes,  Bureau  of  ICthuology, 

Honorary  Curator. 
Prehistoric  Anthropology:  Dr.  Thomas  W^ilson,  Curator:   Mr.  E.  V.  Upham,  As- 
sistant. 
Mammals:  Mr.  Frederick  W.  True,  Curator. 
Birds :  Mr.  Kobert  Kidgway,  Curator. 

Birds'  Eggs:  Capt.  C.  E.  Bendire,  U.  S.  Army,  Honorary  Curator. 
Reptiles  and  Batrachians:  Dr.  Leonliard  Stcjnegcr,  Curator. 
Fishes:  Dr.  Tarleton  H.  Bean,  U.  S.  Fish  Commission.  Honorary  Curator;  Mr.  Barton 

A.  Bean,  Assistant. 
Vertebrate  Fossils:  Prof.  O.  C.  Marsh,  Yale  College,  Honorary  Curator;  .Mr.  Fred- 
eric A.  Lucas,  Assistant  Curator. 
Mollusks:  Mr.  William  H.  Dall,  U.  K.  (Geological  Survey,  Honorary  Curator:  Dr. 

K.  E.  C.  Stefinis.  Ailjunct.  ( 'urator. 
Insects:  Dr.  C.  V.  Riley,  Dcj)artmcnt of  Agriculture,  Honorary  Curattu';  Mr.  Martin  L. 

Liuell,  Aid. 
Marine  Invertebrates:  Mr.  Richard  Ratbhun,  W  S.  Fish  (*ommi.sKion.  Honorary 

Curator;  Mr.  James  E.  Benedict,  Assistant  Curator. 
Comparative  Anatomy:  Dr.  Frank   Bakir.  National   Zordogica!   Park,  Honorary 
Curator;  Mr.  Frederic  A.  Lucas,  Assistant  Curator. 
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Invertebrate  Fossils: 

Paleozoic :  Mr.  C.  D.  Walcott,  U.  S.  Geological  Survey,  Honorary  Curator. 
Mesozoic:  Dr.  C.  A.  White,  V.  S.  (leological  Survey,  Honorary  (hirator. 
Cenozoic:  Mr.  William  H.  Dall,  U.  S.  Geological  Survey,  Honorary  Curator. 
Fossil  Plants:  Mr.  Lester  F.  Ward,  U.  S.  (ieological  Survey,  Honorary  Curator; 

Mr.  F.  H.  Kuowltou,  Assistant  Curator. 
Botany:  Dr.  (ieorge  Vasey,  Botanist  of  the  Department  of  Agriculture,  Honorary 

Curator. 
Minerals:  Prof.  F.  W.  Clarke.  Chief  Cheuiist,  V.  S.  (ieological  Survey,  Honorary 

Curator;  Mr.  William  S.  Yeates,  Assistant  Curator. 
Geology:  Mr.  George  P.  Merrill,  Curator;  Mr.  W.  H.  Newhall,  Aid. 

THE  ADMINISTRATIVE  STAFF. 

No  important  changes  in  tlie  administrative  departments  have  been 
made  during  the  year. 

In  the  office  of  the  Assistant  Secretary,  who  lias  been  appointed  rep- 
resentative of  the  Smithsonian  Institution  and  the  National  Museum 
at  the  World's  Columbian  Exposition,  Mr.  R.  E.  Earll  has  assisted  in 
the  preparation  of  the  exhibit  for  the  World's  Fair. 

The  Department  of  Supplies  and  Accounts  remains  under  the  charge 
of  Mr.  W,  V.  Cox.  A  statement  of  the  work  of  this  department  will 
be  found  on  page  56. 

Th(»  Division  of  Correspondence  and  Reports  is  under  the  charge  of 
Mr.  R.  I.  Geare.  For  a  statement  of  the  work  accomplished,  see  page 
61. 

Mr.  S.  C.  Hrown  is  in  charge  of  registration  and  storage.  A  report 
of  his  work  will  be  found  on  page  li3. 

Mr.  A.  Howard  Clark  has  continued  his  work  as  editor  of  the  Pro 
ceedings  and  Bulletin  of  the  Museum.     He  also  has  charge  of  the 
preparation  and  printing  of  labels. 

Mr.  John  Murdoch,  who  has  tilled  the  position  of  librarian  of  the 
^ruseuni  since  1887,  resigned  May  lo,  1892.  At  the  close  of  the  fiscal 
year  his  successor  had  not  been  appointed.  A  report  upon  the  opera- 
tions of  the  Library  during  the  year  will  be  found  on  page  31. 

The  superintendent  of  the  Museum,  Mr.  Henry  Horan,  with  Mr. 
Charles  A.  Steuart  as  assistant  superintendent,  continues  in  charge  of 
the  mechanics  and  laborers. 

E.— REVIEW  OF  WORK  IN  THK  SCIENTIFIC  DEPARTMENTS. 

DIVISION   OF  ANTIIROPOLOaY. 

KTIINuI.OCY. 

The  work  in  this  depaitment  for  the  past  yenr  has  been  chiefly  con-  • 
fined  to  the  preparation  of  an  exhibit  for  the  World's  Cobnnbian 
Exposition.    After  consultation,  it  was  de(!ided  to  unite  the  work  of 
the  Bureau  of  Ethnology,  under  the  dire<*tion  of  the  Smithsonian  Institu- 
tion, with  that  of  the  Depairtment  of  Ethnology  in  the  Natitmal  Museum. 
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Several  valual)le  contributions  to  the  collect  ions  were  received  dur- 
nVfi  the  year.  From  the  Cocopa,  Yaki,  Yuiiia,  Papago,  and  other  tribes 
of  Sonora,  Mexico,  and  Lower  California,  Mr.  Edward  Palmer  collected 
for  the  Musenm  objects  illustratinj>*  the  industries  of  these  tribes.  Val- 
uable material  was  also  received  from  Mr.  Jl.  W.  Bartleman,  United 
States  legation,  Caracas,  Venezuela;  Prof.  Henry  H.  (liglioli,  director 
of  the  lioyal  Zoological  Museum,  Florence,  Italy;  Hon.  Rounsevelle 
Wildman,  United  States  consul  at  Singapore,  India;  Prof.  1.  C.  Rus- 
sell, U.  8.  (Geological  Survey;  Lieut.  G.  B.  Harber,  U.  S.  Navy,  and 
Mr.  J.  Walter  Fewkes,  Caml)ridge,  Mass.  The  number  of  specimens 
received  during  the  year  was  2,2*il,  and  the  number  of  catalogue  entries 
1,243. 

PRKHISTOinC   AXTIIKOrOLOGV. 

The  curator.  Dr.  Thomas  Wilson,  has  continued  his  investigations  of 
the  evidences  of  the  remote  antiquity  of  man  in  America,  and  in  this 
connection  has  made  a  special  study  of  arrow-heads  and  spearheads,  or 
knives.  He  was  called  upon  to  prepare  exhibits  for  the  Madrid  Exi)osi- 
tion  and  also  for  the  W^orld's  (Columbian  Exposition. 

About  10,000  specimens  were  added  tothe  collections  of  this  depart- 
ment during  the  year.  The  principal  collei'tious  were  rec(*ived  from 
Edward  Palmer;  the  Royal  Zoological  Museum,  Florence,  Italy;  the 
National  Museum  of  Anthropoh>gy  and  Ethnology,  Florence,  Italy; 
A.  C.  Carlisle,  De  Witt  Webb,  the  Bureau  of  Ethnology,  Edward 
Lovett,  Henry  Balfour,  and  others. 

ORIENTAL  ANTlQriTIKJ*. 

Tliis  sedition  is  devoted  to  biblical  archaeology,  and  to  the  archteology, 
history,  languages,  arts  and  religions  of  the  people  of  western  Asia 
and  Egypt,  and  is  under  the  immediate  charge  of  Dr.  Cyrus  Adler,  as 
assistant  curator.  During  Dr.  Adler's  recent  visit  to  the  east,  in  the 
interests  of  the  World's  Columbian  Ex]>osition,  he  obtained  several 
interesting  objects.  Two  carefully  made  and  well-preserved  paper 
molds  of  a  piece  of  sculpture  and  a  cuneiform  inscription  from  Persep- 
olis,  have  been  re4*eived  through  the  Department  of  State,  from  the 
Hon.  Truxton  Beale,  United  States  minister  to  Persia.  The  Telfair 
Academy  of  Arts  and  Scienccvs  of  Savannah,  Ga.,  has  deposited  a 
l)ortion  of  the  collection  of  oriental  books  and  manuscripts  owned  by 
the  late  William  B.  Hodgson. 

(fRAFIllC   ARTS. 

The  most  important  additions  of  the  year,  as  reported  by  Mr.  S.  R. 
Koehler,  curator,  are  the  illustrations  of  the  half-ione  relief  screen- 
process,  and  of  a  variety  of  the  photo-aciuatint  intaglio  process.  Inter- 
esting specimens  illustrating  the  advances  made  in  chromo  collographic 
process- work  were  given  by  Mr.  E.  Bierstadt,  of  New  York,  and  by  tin* 
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J.  B,  Lippincott  Coini)aiiy,  of  riiiliidelpliia.     About  200  specimeus  were 
iidded  during  the  year,  the  catalogue  entries  niimbenng  179. 

FORKSTKY. 

Dr.  B.  E.  Feriiow,  honorary  eui'ator,  reports  tliat  the  forestry  roHec- 
tion  has  not  received  many  additions  during  the  year.  The  la<'k  of 
spaee  for  exhibition  purposes  has  restricted  liis  efforts  toward  develop- 
intf  the  collection,  and  the  bulkiness  of  the  material  makes  it  undesira- 
ble to  add  to  it  in  the  storage- rooms.  The  curator  has,  during  the  year, 
prepared  for  publication  a  list,  with  notes,  of  all  the  speides  of  trees 
found  in  the  parks  of  Washington,  1).  C. 

AMKKHAN    AltOHKilNAI.    IMITIKKY. 


The  oi)erati(ms  of  this  department,  as  reiM)rted  by  Mr.  William  II. 
Holmes,  honorary  curator,  consisted  in  the  installati(»n  of  a  number  of 
specimens  from  the  tide  water  districts  of  Maryland  and  Virginia,  and 
the  Gila  Valley,  Arizona.  Among  the  principal  contributions  were 
fragments  of  ancient  Pueblo  ware  from  Arizona,  received  fi-om  the  U.  S. 
(ieological  Survey,  and  earthen  vessels  from  Guadalajara,  Mexico, 
colli^cted  by  ('apt.  John  G.  B©urke,  U.  S.  Army.  The  estimated  num- 
ber of  spc(!imens  re(»eived  during  the  year  was  1,81 7. 


THAN8Pt)KTATIOX    AN1»    KNiilNKKRING. 


SatisftK'tory  progress  is  reported  by  the  curator,  Mr.  J.  E.  Watkins. 
The  accessions  during  the  year  are  both  valuable  and  interesting.  They 
include,  among  other  things,  an  electrical  loitomotive,  which  made  a 
sjieedof  120  miles  an  hour  at  Laurel,  Md.,  in  1889.  The  value  of  the 
collection  of  telegraphic!  api»aratus  has  been  greatly  enhanced  through 
the  cooperation  of  Mr.  (Jeorge  0.  Mayuard,  st»cretary  of  the  Ann^rican 
Association  of  Inventors  and  Manufacturers.  The  collection  showing 
the  development  of  the  typewriting  machine  has  also  received  several 
important  additions.  Messrs.  Wyckoff,  Seamans  «S:  Benedict  have  de 
])osited  a  modi»l  of  the  Sholes  <S:  Glid<len  tyj)ewriter,  invented  in  1807, 
and  the  original  nuwhine  made  from  this  model.  Mr.  •!.  T.  Richards, 
assistant  chief  engineer  of  the  [Pennsylvania  Railroad,  presentinl  a 
m(»del  of  the  monument  (uected  at  Borden  town,  N.  J.  in  1891,  to  com- 
memorate the  tirst  movement  by  steam  on  a  railroad  in  the  State  of 
New  Jersey,  which  occurred  on  November  12,  1831.  Miss  Katherine 
Tarsons,  of  Washington,  deposited  a  sedan  chair  decorated  with  gold, 
owned  and  used  by  the  royal  family  of  France  during  the  reign  of  Louis 
XIV.  The  number  of  specimens  received  during  the  year  was  265,  the 
catalogue  entries  numbering  101. 


FOOI>S. 


Prof.  W,  O.  Atwater,  the  honorary  (curator,  while  in  Europe  during 
the  past  fisciil  year,  spent  considerable  time  in  (x>llating  data  available 
for  use  in  preparing  labels,  charts,  diagrams^  and  plans  for  the  food 
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collectiou  in  tlie  National  MiiKeiim.  With  this  object  in  view  lie  con- 
ferred with  a  number  of  exi>ert«  and  investij^ators  and  visited  niuseunis 
in  which  food  colle<*tion8  are  to  be  found.  His  recent  study  of  tlie  sub- 
ject has  strengthened  his  belief  in  the  practicability  of  developing  the 
collection  in  the  National  Museum  in  such  a  manner  as  to  make  it  of 
great  popular  interest,  to  say  nothing  of  it«  educational  and*  scientific 
value. 

MATEKIA   MKDICA. 

Dr.  William  S.  Dixon,  (T.  S.  Navy,  who  iissumed  charge  of  this  sec- 
ti<m  in  October,  1891,  as  honorary  curator,  states  that  the  labeling  of 
the  collection  has  been  completed.  The  estimated  number  of  si)ecimens 
received  during  the  year  was  207,  the  larger  portion  of  which  was  from 
the  Royal  Gardens  at  Kew,  England.  The  catalogue  entries  numbered 
55 

DIVISION   OF   ZOOLOCiY. 

MAMMALS. 

Mr.  Frederick  W.  True,  curator,  states  that  the  work  in  this  depart- 
ment has  been  seriously,  arreste^l  by  the  necessary  preparations  for  the 
exhibit  Jit  the  W^orld's  Columbian  Exposition. 

Many  foreign  and  domestic  mammals  were  obtained  from  various 
sources.  Dr.  W.  L.  Abbott  sent  a  valuable  collection  of  East  African 
mammals,  and  Mr.  William  Astor  Chanler  presented  two  excellent 
mounted  heads  of  giraftes  from  the  same  locality.  Dr.  Edgar  A.  Mearns, 
U.  S.  Army,  of  the  Mexican  Boundary  Commission,  has  sent  in  some 
finely  prepared  specimens  trom  the  border.  The  President  of  the 
United  States  deposited  an  armadillo  which  had  been  sent  to  him  by 
Mr.  E.  R.  Skaggs,  of  Breckenridge,  Tex.  More  than  fifty  mammals 
were  received  from  the  National  Zoological  Park.  The  estimated  num- 
ber of  specimens  received  during  the  year  was  1,086. 

RIKDS. 

This  department,  under  the  charge  of  Mr.  Robert  Ridgway,  as  cura- 
tor, shows  a  gratifying  growth  during  the  past  year.  The  work  of 
transferring  the  specimens  in  the  study  collection  to  new  trays  and 
cabinets  has  been  vigorously  pushcnl.  The  preparation  of  an  exhibit  of 
birds  for  the  World's  Columbian  Exi)osition  occupied  a  large  share  of 
the  curator's  time.  The  present  state  of  the  collection  is  more  satis- 
factory than  during  the  preceding  year,  the  arrangement  of  the  si)eci- 
mens  being  better  adapted  for  the  convenience  of  visitors.  The  esti- 
mated number  of  specimens  added  was  5,010,  involving  5,609  catalogue 
entries. 

IIIKDS'   EGCJS. 

The  honorary  curator,  (.'apt.  Charles  E.  Bendire,  U.  S.  Army,  re- 
ports that  the  collections  are  in  excellent  shape,  having  been  carefully 
overhauled  and  relabeled.    The  most  imi>ortant  contribution  during 
H.  Mia.  114,  pt.  2 2 
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the  year  was  made  by  Dr.  William  L.  lial]>li,  of  New  York,  eoiisiHtiiig 
of  1,030  eggs  and  100  nests,  several  of  the  species  being  new  to  the 
Museum  collection.  This  is  the  most  valuable  gift  which  has  been 
nuule  to  this  collection  for  several  ye^rs.  Jn  view  of  the  large  number 
and  great  value  of  the  contributions  ma<le  by  Dr.  Ralph  to  the  collec- 
tion of  birds'  eggs  in  the  National  MusiMim,  it  is  understood  that  this 
collection  will  not  be  drawn  upon  for  i)uri)oses  of  exchange  or  dona- 
tion, and  that  it  will  form  an  integral  part  of  the  national  collection  of 
birds'  eggs.  A  number  of  specimens,  gathereil  in  the  Death  V'alley 
region  of  southern  California,  were  rel*eived  from  the  Department  of 
Agriculture.  Tlu»re  w(»re  received  during  the  yeai  3,094  specimens, 
involving  840  catalogue  entries. 

KEITILKS   AND    HATKACniANS. 

The  curator,  Dr.  Leonhard  Stejneger,  reports  that  satisfactory  pro- 
gress has  been  made  during  the  year.  The  work  of  installing,  identi- 
fying, and  labeling  the  collexjtions  has  been  actively  continued,  and 
pre])arations  were  made  for  an  exhibit  at  the  World's  Colvambian  Ex- 
l)Osition.  The  most  valuable  and  interesting  collection  of  reptiles 
received  by  the  Museum  siin*e  1800  was  the  material  sent  by  Dr.  C. 
Hart  Merriam,  through  the  U.  8.  Department  of  Agriculture.  These 
specimens,  over  000  in  nmnber,  were  collected  by  the  Death  Valley 
Expedition  in  1801  from  the  desert  regions  of  ( -alifornia,  Nevada  and 
Utah.  In  addition  to  the  collections  mentioned  in  the  last  reiK>rt,  there 
has  been  received  a  number  of  specimens  from  Mr.  V.  L.  Jouy,  obtained 
by  him  in  southern  Arizona.  Facilities  for  studying  the  collections 
were  afforded  to  Dr.  O.  P.  Hay,  of  Irvington,  Ind.,  and  Dr.  G.  Baur, 
of  Worcester,  Mass.  In  addition  to  his  other  duties  the  curator  has 
continued  his  work  on  the  supplementary  volume  of  the  '^Nomenclator 
Zo<>logi<*us.''  There  were  1,0.j5  entries  in  the  catalogue  of  the  depart- 
ment during  the  year,  embracing  1,004  specimens. 

I'lSIIKS. 

The  work  a(!comj>lished  has,  in  general,  l>een  similar  to  that  of  the 
l)rece4ing  year.  The  honorary  curator.  Dr.  Tarleton  H.  Bean,  has  been 
occupied  with  his  duties  in  connection  with  the  U.  8.  Fish  Comnussion, 
and  the  routine  work  has  chiefly  devolved  upon  Mr.  Barton  A.  Bean, 
a^ssistant  curatoi*.  Fifty-five  sets  of  du]>li<-ate  fishes  were  prepared  for 
distribution  to  edncational  establishments.  Each  set  contained  about 
125  species,  including  both  fresh  and  salt  water  f<nins.  Valuable 
collections  were  received  from  the  U.  S.  Fish  Commission,  Prof.  B.  W. 
Evernmnn,  Mr.  P.  L.  Jouy,  and  Mr.  Charles  W.  Richmond.  The 
estimated  number  of  specimens  added  to  the  collection  was  1,00G,  the 
cat4ilogue  entries  being  553. 

VKRTKBRATE  FOSSII-S. 

A  large  collection  of  vertebrate  fossils,  secured  by  the  honorary  cura- 
tor, Prof.  O.  C.  Marsh,  during  his  official  work  for  the  U.  S.  Geologictd 
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Survey^  was  received  at  tlic  ^'atiuiial  Museum  in  July,  1891,  and  was 
immediately  plai'ed  ui)Ou  exhibition.  Tliis  is  the  tirst  installment  in 
the  Museum  of  the  official  collections  of  Professor  Marsh.  The  speci- 
mens have  been  well  catalogued  and  arranged  by  the  assistant  curator, 
Mr.  F.  A.  Lucas.  Another  valuable  collecti(m,  sent  from  New  Haven 
by  the  honorary  curator  in  1880,  is  still  in  storage,  on  account  of  lack 
of  room  in  the  exhibition  hall.  Professor  Marsh  is  now  preparing  two 
memoirs,  containing  a  full  description  of  the  more  important  specimens 
lately  deposited  in  the  Museum.  During  the  yexir,  1,124  catalogue  en- 
tries were  made,  and  ab(mt  1,001  si)ecimens  were  added  U>  the  collec- 
tion. 

MOLLUSKS   (IN'CLlUIN(f   TKKTIAKY    IXVEUTKBRATK   FOS.SlLS). 

Mr.  William  H.  Dall,  honorary  (turator,  reports  that  a  large  amount 
of  time  has  been  devoted  to  sorting,  naming,  cataloguing,  and  storing 
the  duplicate  shells.  The  greater  i)ortion  of  them  is  now  packed  in 
small  boxes  in  the  storage  room,  each  specimen  bearing  its  catalogue- 
number.  A  card-catalogue  makes  it  ])0ssible  to  refer  at  a  moment's 
notice  to  any  duplicates  in  the  collection.  It  has  also  been  found  nec- 
essary to  arrange  and  catalogue  the  drawings  of  shells.  The  report 
on  the  "Later  Tertiary  of  the  United  States,''  though  in  type,  will  be 
issued  a  few  days  too  late  to  appear  in  the*  Bibliography  of  this  year. 
Considerable  labor  has  been  bestx)wed  on  thecontinuaticmof  the  report 
on  the  <* Florida  Tertiary  Mollusks,"  for  the  Wagner  Institute  ot  Phila 
delphia.  The  most  valuable  contribution  during  the  year  was  a  collec- 
tion of  shells  from  St.  Helena,  donated  by  ('apt.  W.  H.  Turton,  of  the 
Royal  Engineers,  Chatham,  Kngland.  Mr.  liounsevelle  Wildman, 
United  States  cx)n8ul  at  Singapore,  sent  a  collection  of  shells  repre- 
senting the  princi])al  marine  forms  of  that  vicinity.  The  number  of 
sx)ecimens  added  during  the  year  was  0,225,  the  catalogue  entries  being 
2,546. 

INSECTS. 

Prof.  O,  V.  Riley,  honorary  curator,  reports  that  a  large  amount 
of  time  has  been  devoted  to  the  study  collections  in  the  laboratory, 
although  irai)ortant  additions  have  been  made  U)  the  systematic  exhibi- 
tion series.  Among  the  more  important  accessions  are:  400  specimens 
of  Heteroptera,receive<l  from  Prof.  A.  L.Montandon,  Bucharest,  Rouma- 
nia;  a  collection  of  Californian  insects,  from  Mr.  1).  W.  Coquillet,  of 
Los  Angeles;  material  <!olle(.'ted  by  Mr.  A.  Koebele  during  the  Death 
Valley  expedition,  in  1801,  from  the  Department  of  Agriculture;  1,000 
spe<'imens  of  Lepidoptera  (native  and  (»xotic)  from  Mr.  G.  Beyer,  of  New 
York;  and  57  specimens,  embracing  27  siH»(*ies,  mostly  Coleoptera,  from 
Mr.  Charles  Dury,  of  Cincinnati,  Ohio.  Mr.  Dnry  has  also  expressed 
his  willingness  to  contribute  more  material,  and  to  aid  in  every  way  i)os 
sible  in  increasing  the  value  of  the  collection.     In  8«»pteniber,  1801,  Prof. 
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John  B.  Smith,  entomologist  of  the  New  Jersey  A|j:rieultural  -Expon- 
ment  Station,  was  requested  by  the  National  Museum  to  eomi)are  the 
North  American  Noctuida?  in  several  of  the  museums  of  Europe,  wliile 
visiting  that  country  for  purposes  of  study.  In  Loudon  he  studied  the 
British  Museum  collections,  and  succeeded  in  identifying  most  of  the 
Walker  types  and  the  species  described  by  Gueiiee.  He  also  made 
criti<*al  comparisons  between  the  collections  of  Grote,  Zeller  and 
Walker.  At  the  nuiseum  in  the  Jardin  des  Plantes,  Paris,  he  succeeded 
in  finding  many  of  the  insects  studied  by  Guenee  and  Boisduval,  which 
form,  at  least  in  part,  the  basis  of  tlieir  work  on  the  North  American 
Lepidoptera.  At  Berlin  he  examined  the  (collections  of  the  Royal  Mu- 
seum, iui'luding  material  which  has  been  used  as  the  basis  of  papers  on 
North  American  species.  At  Dresden  he  examined  the  Stundinger 
collections,  and  compared  long  series  from  the  Siberian,  Alaskan,  Ice- 
landic, and  other  Arc ti<*  fan nal  districts.  In  the  course  of  these  studies 
Professor  Smith  collected  considerable  information  for  publication  in  the 
Proceedings  of  the  National  Museum,  and  he  also  succeeded  in  obtain- 
ing from  Mr.  W.  Schaus,  jr.,  who  has  collected  extensively  in  Mexico 
and  South  America,  a  promise  to  present  to  the  Museum  his  collection, 
which  is  very  large  and  contains  many  of  the  types  described  in  the 
Bioh)gia  Centrali  Americana.  About  16,500  specimens  were  added  to 
the Volk»ction  during  the  year,  the  catalogue  entries  numbering  295. 

MARIN K    INVKKTKHUATKS. 

Mr.  Richard  Bathbun,  honorary  curator,  states  tliat  considerable 
progress  has  been  made  during  the  year  in  the  study  of  tlie  collections 
of  this  department.  The  accessions  of  the  year  show  a  marked  increase 
both  in  number  and  in  extent  and  value.  The  I".  S.  Fish  Ccmimission 
has  transferred  the  collections  of  the  Albatross  in  the  North  Pacific 
Ocean,  and  important  collections  made  by  the  Fish  Haicki\\\i\  the  Gram- 
pus have  also  been  received.  Some  additions  have  been  made  to  the 
exhibition  series;  but  little  can  be  (hiuc  in  this  direction  until  more 
space  can  be  provi<l(Kl.  Mr.  J.  E.  Benedict,  assistiint  curator,  has  con- 
ducted experimental  work  with  a  view  to  thcMuanufacture  of  some  plas- 
tic substance  suitable  for  re]>rodu<tions  of  soft  substances.  The  piepa- 
ration  of  an  exhibit  representing  the  families  of  American  marine  in- 
vertebrates for  the  World's  (■ohimbian  Exi)Osition  has  progressed. 
Mr.  Benedict  and  Miss  Rathbun  have  completed  a  monograph  of  the 
genus  Fanopeusy  and  the  latter  has  prepared  catalogues  of  the  Peri- 
verida'  and  Maiidn',  These  will  be  published  in  the  Proceedings  of  the 
11.  S.  National  Museum.  The  department  has  roceive<l  the  assistance  of 
several  specialists  in  the  determination  of  recently  jicquired  material. 
The  number  of  catalogue  entries  during  the  year  is  1,318.  The  uumbei* 
of  siKjcimens  received  is  7,120. 
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CO-MI'AKATIVE   AX  ATOM  Y. 

The  work  of  tlie  year  has  consisted  hugely  in  the  preparation  and 
arrangement  of  ostiM)logical  material  by  the  assistant  eurator,  Mr.  F.  A. 
Lucas.  The  most  imimrtant  accession  of  the  year  was  the  skeleton  of 
a  young  sperm  whale,  obtained  through  the  courtesy  of  the  Life-Saving 
Service  from  the  station  at  (Ireen  Run  Inlet.  Tlie  U.  S.  Fish  ("'ommis- 
sion  contributed  valuable  material.  The  in4*reasing  care  of  the  collec*- 
tions  has  prevented  any  special  researches.  The  exhibition  series  is  in 
g<K)d  condition.  During  the  year  574  specimens  were  added  to  the  col- 
lection, and  a  large  number  were  transferred  to  the  (le])artment  of 
vertebrate  fossils. 

INVKHTKBHATK    FOSSILS    (l»ALKoZOI('). 

Mr.  C.  D.Walcott,  honorary  curator,  has  necessarily  devoted  the  greater 
portion  of  his  time  to  work  connected  with  the  U.  S.  Geological  Survey, 
wMth  which  he  is  associated.  The  principal  accessions  during  the  year 
were  received  from  the  Geological  Survey.  The  collection  of  Cambrian 
and  Ordovician  fossils  wa^s  placed  upon  e.\hil)iti()n. 

In  the  latter  part  of  i891  the  attention  of  the  curator  was  called  to' 
an  uu worked  collection  of  Lower  ('arboniferous  crinoidsand  associated 
invertebrates  from  Crawfordsville,  Ind.,  comprising  specimens  brought 
together  by  Prof.  Frank  Bradley,  and  presented  by  Prof.  O.  C.  Marsh 
to  the  Yale  University  Museum,  and  others  gathered  Ijiy  the  Itcv. 
D.  A.  Bassett  ujwu  his  farm  at  Crawfordsville,  and  also  the  property  of 
the  Y:de  Museum.  The  National  Museum  possessed  at  that  time  but 
one  or  two  small  specimens  from  this  fornmtion,  and  plaster  casts  of 
several  others.  The  curator  urged  the  extreme  desirability  of  securing 
a  full  representation  from  this  classic  locality  of  North  American  Lower 
Carboniferous  fossils.  After  some  correspondence  with  Prof.  Marsli, 
with  this  end  in  view,  Mr.  Charles  E.  Beecher,  of  the  Yale  Museum, 
submitted  a  proposition,  ottering  to  give  to  the  Natioiud  Museum  a 
large  number  of  the  Bassett  and  Bradley  fossils,  provided  the  Museum 
would  be  willing  to  work  up  the  collection  and  supply  the  necessary 
tools.  This  proposition  was  accepted,  and  the  task  of  working  up  th«» 
collection  was  begun  at  New  Haven,  the  university  kindly  furnishing 
abundant  laboratory  room  and  every  facility  for  jjroperly  carrying  on 
the  work.  The  material,  as  it  was  nM'civcd  at  New  Haven,  weighed 
two  tons,  and  contained  between *3,(K)0  and  4,000  specinu^ns,  nmny  of 
them,  however,  being  duidicates.  In  addition  to  the  single  crinoids 
and  groups  of  crinoids  upon  slabs,  the  collection  includes  fossil  brachio 
lM>ds,  corals,  and  other  invertebrates.  It  is  estimated  that  the  value  of 
the  share  which  wdl  come  to  the  National  Mus<Mim  will  exceed  <hmble 
the  amoaut  of  money  expended  in  working  up  tlie  collection.  The 
mati*rial  is  very  showy  and  attractive,  and  will  form  a  valuable  addi 
tion  to  the  exhibition  series. 
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The  uuinb4»r  of  sp(*eimeiis  receive*!  dnrinjj  tlie  year  was  about  SOD, 
iuvolviiig  95  eatalojifue  entries. 

I N  V K  RT K B  n  A  TK    F<  )SS I LS    (  M  ESOZQl C ) . 

• 

Dr.  C.  A.  White,  honorary  curator,  reports  gratifying  i)rogress  dur- 
ing the  year.  The  most  imijortaut  a<?ci»ssion  was  received  from  the 
IJ.  S.  (xeological  Survey.  Tliis  embraced  a  large  number  of  specimens, 
including  some  of  the  most  important  paleontological  material  studied 
by  members  of  the  Survey.  There  were  419  catalogue  entries  during 
tlie  year,  repn\senting  about  .'5,01MV  specimens. 

DIVISION    OF    nOTANV. 

KclSSIh    PLANTS. 

Prof.  Lester  F.  Ward,  honorary  curator,  states  that  the  work  has 
been  chiefly  confined  to  the  installation  and  care  of  specimens.  There 
were  added  to  the  collection  more  extensive  and  valuable  accessions 
than  in  any  i>revious  year.  The  most  important  was  the  collection  of 
fossil  plants,  presented  by  Mr.  H.  J>.  Lacoe,  of  Pittston,  Pa.  This 
collection  numbers  100,000  specimens  and  is  of  world-wide  reputa- 
tion. Prof.  F.  H.  Knowlton  continued  during  the  year  his  study  of 
the  Laramie  flora,  and  identified  a  large  collection  of  plants  from  the 
Bozeman  (M(mtana)  c<ial  fields.  The  ''  Flora  of  the  Dakota  Group,"  by 
the  hite  Prof.  Leo  Les(iucreux,  was  jninted  during  the  year. 

KKCKNT    I'LANT.s. 

Dr.  George  Vasey,  botanist  of  the  Department  of  Agriculture,  and 
honorary  curator  of  the  department  of  botany  in  tlie  National  Museum, 
reports  that  the  growth  of  the  National  Herbarium  has  been  steady, 
although  the  percentage  of  increase  has  not  been  as  great  as  in  the 
]»rei'eding  year.  The  collections  have  been  practically  rearranged  and 
new  labels  jnovided.  The  dupli(!at(»  specimens  were  threatened  WMth 
destruction  by  insects,  and  it  be^'ame  necessary  to  poison  them  to  pre- 
vent further  damage.  New  s])ecimens  are  now^  treated  in  this  manner 
when  they  first  arrive.  Considerable  time  has  been  spent  in  the  prep- 
aration of  a  card-»'ataIogue  of  all  the  botanical  works  in  the  libraries 
to  whirli  this  dei>artment  has  access.  Among  the  more  important  ac- 
cessions were  the  collections  made  by  Mr.  F.  V.  Coville,  assistant  bot- 
anist of  the  Dei)artment  of  Agriculture  (2,150  si)ecimens);  Mr.  G.  C. 
Nealley  (1,709  specimens  from  Texas  and  Ariz(ma);  Edward  Paluier 
(.'>,.*>LM  sp(»cimens  from  Mexico  and  Arizona);  Mr.  »1.  N.  Sandberg  (15,191 
spcciincns  from  Minnesota  and  Idaho),  and  Mr.  »l.  M.  Holzinger  (2,5**^0 
specimens  froni  the  Fnitcd  States  and  Kuropc).  Tiiere  were  512  cata- 
lo^iue  entries  made  during  the  year,  embracing  about  5.'{,3S4  specimens. 
Of  the  total  number  of  accessions,  41  were  rransnn'ttcd  directly  to  the 
National  Museum,  the  remainder  being  received  by  the  Department  of 
Agriculture. 


REPOKT   OF   ASSISTANT    JSEC'KETAUV.  .         23 

I3IVISU»N  Ol'  <iE<)L()(rY. 

MINKRAI^*^. 

Prof.  F.  W.  Clarke,  of  tlie  (J.  S.  (Jeolo^ical  Survey,  continues  to  act 
as  honorary  curator  of  this  department,  with  Mr,  W.  S.  Yeates  as  as- 
sistant curator.  The  preparation  of  an  exhibit  of  minerals  and  gems 
for  the  World's  Columbian  Exposition  has  occupied  considerable  time. 
A  large  part  of  the  systematic  exhibition  series  has  been  remounted  on 
ebouized  blocks,  and  the  specimens  in  the  reserve  series  have  been 
transferred  to  the  exhibition  hall.  It  is  intended  to  provide  species 
labels  for  the  systematic  exhibition  series,  indicating  the  chemical  coin- 
I)osition  of  each  species,  its  crystallographic  form,  hardness,  specific 
gravity,  and  different  varieties  with  their  characteristics.  The  sys- 
tematic duplicate  series  was  thoroughly  overhauled  and  reclassified. 
Among  the  more  important  accessions  were  twenty-five  boxes  of  min- 
erals, presented  by  Mr.  Joseph  Willcox,  of  Philadelphia;  several  8i>eci- 
mens  of  minerals  from  (-'onnecticut,  and  a  crystal  of  spangolite  from 
Tombstone,  Ariz.,  presented  by  Prof.  S.  L.  Penfield,  of  Yale  College; 
four  specimens  of  ornamental  stones  and  one  sijecimen  of  churchite, 
from  Mr.  Clarence  8.  Bement,  of  Philadelphia;  two  cut  specimens  of 
transparent  spessartite,  from  Mr.  Ira  R.  Allen,  of  Fair  llaven,  Vt.; 
three  specimens  of  native  gold  from  the  Potomac  mine,  Montgomery 
county,  Md.,  presented  by  Mr.  A.  B,  liuss,  of  Washington,  D.C.  Sev- 
eral lots  of  minerals  were  also  received  from  the  V,  S.  Geological  Sur- 
vey. There  have  been  4,121  specimens  added  to  the  collection  during 
the  year,  the  catalogue  entries  numbering  1,454. 

GEOUMJY. 

• 

Mr.  (j.  P.  Merrill,  curator,  reports  that  the  work  in  this  department 
has  been  largely  confined  to  the  arrangement  and  classification  of  mate- 
rial, and  the  preparation  of  about  200  sets  of  specimens  for  distribu- 
tion to  educational  establishments.  Several  expeditions  for  collecting 
sj)ecimens  were  miide  during  the  summer  and  autumn  by  the  curator, 
and  by  Mr.  W.  H.  Newhall,  his  assistant.  The  work  of  preparing  an 
exhibit  for  the  VV^orld's  Columbian  Exjmsition  was  entered  upon,  and 
the  curator  visited  Arizona,  New  Mexico,  Virginia,  Tennessee,  Ken- 
tucky, Indiana,  and  Missouri,  collecting  a  large  amount  of  volcanic  and 
cave  material.  The  contributions  made  by  Mr.  U.  F.  Becker,  of  the 
IJ.  S.  Geological  Siu'vey,  Mr.  W.  B.  Robertson,  of  Saltville,  Va.,  Mr.  F. 
W.  Crosby,  and  Mr.  Henry  (1.  Jiryant  were  among  tlie  most  importiint 
received  during  the  year.  The  (catalogue  entries  numbered  1,045, 
embracing  more  than  of  4,000  s])ecimens. 

F.— REVIEW  OF  THE  ADMINISTRATIVE  WORK. 

BEGISTEATION    AND   DISTUIBl'TION. 

In  the  report  of  Mr.  S.  C.  Brown,  registrar,  it  is  stated  that  the  total 
UQiubev  of  packages  of  all  kinds  received  during  the  year  is  30,702 — an 
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iiHtrea^e  of  3,01()  om^y  the  previous  y<»ar.  Tlie  entries  covering  these 
reeei])ts  mimber  2,1>70,  of  wiiich  980  consisted  of  specimens  and  918  of 
su])plie8  intended  for  the  National  Museum.  The  record  of  outgoinjf 
packages  for  the  year  end)races  1,408  entries,  covering-  2,342  packages 
of  various  kin<ls.  The  storage  register  sliows  that  during  the  year  57 
packages  liave  been  withdrawn  from  storage  by  ofticersof  the  Museum, 
and  that  290  pax^kages  have  been  temporarily  placed  in  storage.  Dur- 
ing the  year  98  transportation  bills  have  b<*en  subdivided  and  copied, 
and  184  letters  written  relating  to  th(»  transmisi^ion  of  packages  through 
<*u8tom-houses  and  to  railroad  and  express  companies.  In  addition, 
o4G  notices  of  transmission  have  been  sent  out.  The  total  number  of 
accessions,  t.  c,  lots  of  sijecimens  received  for  the  National  Museum, 
during  the  year  was  1,357.  In  addition,  there  were  received  527  pa<;k- 
ages  of  si)ecimens  sent  for  examination  and  rei>ort.  The  disposition  of 
the  accessions  among  th(»  departments  in  the  Museum  is  shown  in  one 
of  the  appendices  to  the  accession  list,  which  constitutes  Section  V  of 
this  reiK)rt. 

The  distribution  records  show  that  during  the  year  172  packages,  con- 
taining 1(),()10  specimens. were  sent  out.  These  sendings  included  speci- 
mens given,  lent,  sent  in  exchange,  and  returned  to  the  owners. 

The  following  statement  indicates,  by  geogra])hical  arrangement,  the 
recipients  of  the  duplicate  specimens  distributed,  and  the  character  of 
the  material : 

Otoyraphical  tttatemeni  of  thcdlHtrihution  o/tfjyevimenn  diir'nuj  the  year  vntUntj  JuneftO,  1892, 

NORTH  AMKUICA. 

('ANA1>A. 

Peter  Re<lpath  Muaeiim,   Moutreal:    Cast  of  trilohite  showiug  appendages.     Gift. 

(D.'*7059). 
Museum  of  the  Geological  Survey  of  Canada,  Ottawa:   Cast  of  trilobite  showing 

appendages.     Gift.     (D.  7058.) 
University  of  Toronto,  Toronto:  CoHection  of  echinoderms,  etc.;  duplicate  collec- 
tion of  casts  of  stone  implements  (sot  10).     Gift.     (I).  7142.)     (D.  7274.) 

INITEI)   STATES. 

Arizona.  Kdgar  L.  Storment,  Tempc:  Mud-pupj».v  (1  specimen);  lobsters  (2  speci- 
mens); horseshoe  crabs (2 specimens);  holothnrians (2 specimens), in  exchange. 
(D.  G9S7.)     (1).  72S0.) 

California.  Leland  Stanford  Jr.  University,  Menlo  Park:   Fishes  (3  specimens); 
duplicate  collection  of  marine  invert<?brates  (series  iv,  set  188).     Gift.     (D. 
701)0.)     (D.72a4.) 
L.  L.  Frost,  Susan ville:  Fragment  of  meteorite.     Gift.     (D.  7126.) 

Colorado.  University  of  Colorado,  Boulder:  Duplicate  collection  of  minerals  (set 
121);  duplicate  collection  of  alcoholic  fishes  (set  45).     GifJ.     (D.  7i^.) 

Ci>xxectk:i't.  Bridgeport  Scientific  Society,  Bridgeport:  Duplicate  collection  of 
minerals  (set  109);  duplicate  collection  of  alcoholic  fishes  (set  50).  (Jift.  (D. 
7029.)    (D.7212.)  

*  *'D.''  refers  to  the  diBtribution  record  kept  iu  the  registrar's  ofiice. 
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G.  R.  Lumsclen,  Greeuville:  (<orguniaiiH  nud  Hpoiijfcs  (2  packages),     (iift.     (D. 

7179.) 
H.  8.  Williams,  Haddam:  Ores  (24  speciiuens),  in  exchange.     (1).  7005.) 
Hartford  Theological  Seminary,  Hartford:  Duplicate  collection  of  minerals  (set 

111);  daplicat'e  collection  of  casts  of  stone  iniplemcnt«   (set  6),    Gift.     (D. 

7071.)     (D.7230.) 
Peabody  Museum,  New  Haven:  Pauopeus(4  specimens),  in  exchange.    (D. 7087.) 
Yale  College  Museum,  New  Haven :  Cast  of  trilohite  showing  appendages.    Gift. 

(D.7055.) 
District  of  COLUMniA.  Miss  Nellie  Baird,  \V»whington:  Collection  of  nnaHSoi*ted 

Foraminifera.    Gift.     (D.7166.) 
Miss  Mary  Clark,  Washington:  Specimen  of  Moki  Indian  basket  tray,  in  ox- 
change.     (1).6805.) 
Columbian  University,  Washington:  Plaster  cast  of  the  Rtisetta  Stone.     Gift. 

(1).6997.) 
Commissioner  of  Patents,  Washington:  Crude  petroleum  (.34  samples).    Gift. 

(D.7157.) 
E.  E.  Howell,  Washington:  Specimens  of  minerals  (2  boxes,  1  bottle  and  1  pack- 
age); minerals  (6  specimeuH),  in  exchange.     (D.  H831 .)     (I>.  6865. )     Misceila- 

neous  ores  (183  specimens);  three  slabs  of  onyx  and  I^MX)  pounds  of  iron  ore; 

rocks  (39  specimens)  for  exchange.     (I).  6875. )     (1>.  6898.) 
J.  W.  Langdale,  Washington:  Specimen  of  Vanadinit^?,  in  exchange.     (D.  7258.) 
S.  Ward  Loper.  National  Museum:  Specimen  of  onyx,  in  exchange.     (0.7252.) 
National  Deaf  Mute  Collegtf,  Washington:  Special  collection  of  du])licate  marine 

invertebrates.     Gift.     (D.  7109.) 
Soldiers'  Home,  Washington:  Duplicafe  collection  of  easts  of  stone  implements 

(set  2).    Gift.     (D.  7164.) 

Illixois.    William  A.  Morris,  Aleilo:  IJnios  (7  specimens),  in  exchange.     (D. 6882.) 

Arizona  Oynx  Company,  Chicago:  Seven  slabs  of  oynx,  in  exchange.     {[).  7226.) 

Indiana.     Indiana  University,  Bloomington:  Rocks  (51  specimens).     Gift.  (1).  7028.) 

Hanover  College,  Hanover:  l)upli<*ate  collection  of  alcoholic  tishes  (set  16).   Ctift. 

(D.  7223.) 
Indiana  Stieite  Normal  School,  Terre  Haute :  Du]dicat«  cfdlection  of  alcoholic  tishes 

(set  10).    Gift.     (D.  7181.) 
Indian    Tkrritoky.      A.    T.    Odeneal,    Lehigh:   Lodestone   (1   specimen).     (Jift. 

(D.6819.) 
Iowa.  Iowa  State  Normal  School,  Cedar  Falls :  Duplicate  collection  of  marine  invert- 
ebrates (series  iv,  set  185);  du]>licate  collection  of  alcoholic  tishes  (set  54). 

Gift.     (D.7084.)     (D.7192.) 
Museum  of  State  Library,  Dcs  Moines:  Indian  pottery  (136  specimens),     (iift. 

(D.  7089. ) 
Jefferson  County  Library  Assoriatitui,  Fairtiehl:  Duplicate  ccdlection  of  <'asts  of 

stone  implements  (set  1).     (lift.     (D.7120.) 
Parsons  College,  Kairlield :  l)u]ilicatc  collection  of  alcoholic  iishes  (set  .53).   (;ift. 

(D.7191.) 
Herbert  E.  Brock,  Mason  City:  Indian  implements  (57  s]iecimens);  niTow  and 

spear  heads  (50 specimens),  in  exchange.     (1>.  6820.)     (1>.  7218.) 
Cornell  College,  Mount   Vernon:    Dn])licatc   rollectiou  of  miuerals   (svt    106); 

duplicate  collecticm  of  alcoholic  tishes  (set  2).     Gift.     (  D.  6977.) 
Kansah    Baker  University,  Baldwin:    Duplicate  collection  of  minerals    (set   IIT)). 

Gift.     (D.71»3.^ 
College  of  Emporia,  Emporia :  I)n])licate  collection  of  alcoholii*  tishes  (set  21). 

Gift.    (D.7216.) 
Southwest  Kansas  College,  Winiiehl:  Duplicate'  collection  of  minerals  (set  108). 

Gill.     (D.70W.) 
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Kentucky.  L.  C.Lanr,  Fraukloit :  Collcrtion  ol'sluIU,  iu  exihniij^e.     (D.  7332.) 

.State  Uuiver8ity,  Lou inville:  hnpli<att*  cnlh'rtiini  of  ininoralH  (set  117),  (lift. 
(1).72(>4.) 

Central  rniverHity,  Rirhiiioii<l :  l>ii]>li(s'itc  collection  ol*  alc4ilioIic  fislicH  (8et  48). 
Gift.     (D.  7235.) 
Louisiana.  Louisiana  Stjite  I'nivtTsity,  Baton  Kouj»:e:  l)n)>licat(>  collection  of  alco- 
holic fishes  (set  49).     (iift.     (D.  7211.) 

Tnlane  University,  New  <)rleans:  Dnj»iicate  collectionof  alcoholic  fishes  (set  G); 
duplicate  collection  of  minerals  (set  US) ;  duplicate  collection  of  casts  of  stoue 
implements  (set  5);  special  collection  of  marine  invert4»brat«8  (6lK)xes).  Gift. 
(D.7140.)  (I).  7225.)  (D.722(>.) 
Maine.  Dr.  A.  C.  Hamlin^  Bangor:  Miscellaneous  minerals  (60  specimens),  in 
exchange.     (D.  (>979.) 

Maine  State  CoUevfe,  Orono:  Miscellaneous  ores  (111  specimens),  in  exchange. 
(D.  7265.) 

T.  F.  Lamb,  Poitland:  Miscellaneous  minerals  (29  specimens),  in  exchan^rc.  (I). 
704  L) 

F.  H.  Thompson,  Portland :     Specimens  of  infusorial  earth.     <»ift.     (1).  7242.) 

Colby  ITniversity,  Waterville:  Duidicate  collection  i»f  al«-oholic  fishes  (set  14). 
Oift.     (I).  7207.) 
Maryland.  Dr.  George  H.  Williams.  Baltimore:    Minerals  (15  specimens),  in  ex- 
change.    (I).  7152.) 

Kockhill  College,  Kllicott  City:  Collection  of  casts  of  stone  implements  (set  4). 
(Jift.     (D.7213.) 
Massaciivsetts.  (ieorge  n.  Barton,  Boston:  Ores  ( 123.')  ])onnds),  for  exchange.    (D. 
6H71.) 

Prof.  W.  O.  Crosby,  Bo8t<Mi:  Collection  of  Nevada  nickel  ores,  in  exchange. 
(D.  6908.) 

Massachusetts  Institute  of  Technology.  Boston:  Ores  (598  specimens),  in  ex- 
change.    (I).70i)2.) 

N.  L.  Wilson,  Boston:  Minerals  (28  Hpecimens),  in  exchange.     (1). 7285. ) 

Museum  of  Comparative  Zoiilogy,  Cambridge:  Cast  of  trilobite  showing  append- 
ages; specimen  of  Tile  fish  an<l  7  sp«M'ies  of  Sco]»clids.  Gift.  (  D.  70,5<>.)  (  D. 
7289.; 

Peabody  Museum,  Cambridge:  (.'oUection  of  Navajo  dyes  and  dy*' stuff.  Gift. 
(D.6789.) 

Bigelow  School,  Marlboro:  Specimens  of  wnlfenite  and  azurite.  (iift.  (D. 
7004.) 

Wellesley  College,  Wellesley :  Duplicate  <ollc<'tion  of  :ilc<iholie  tishi's  (set  13). 
Gift.     (D.7189.) 

Worcester  Society  of  Antiquity,  Worcester:  Phot<igra]dis  of  the  log  of  the  steam- 
shi]»  Savannah  ami  Trevithick's  locomotive,  in  exchange.     (1).  7012.) 
Mu'iiKiAN.  Cniversity  of  Mitdiigan,  Ann  Arboi  :  Colh-rtion  of  casts  of  stoni'  imple- 
ments (set  7).     (iift.     (D.  7249.) 

Frederick  Stearns,  Detroit:    Collection  of   rni<mid;e;  nuscellaurous  slndls  (71 
specimens),  in  exchange.     (D.  (i81(). )     (  D.  «;893.) 
Minnesota.  Handine  rniv«*rsity,  llandine:  Dn]>li(;ate  colh^ctiiui  of  alcoholic  fislu^s 
(set -^5).     (iift.     (I).  7231.) 

State  Normal  School,  Mankato:  Duplicate  <-oll<»ction  of  marine  inv«»rtebrate8 
(series  iv,  setlRl);  duplicate  collection  of  alcolndie  fishes  (si't  4).  (iift.  (D. 
7062.) 

Minnesota  Academy  of  Natural  Sciences,  Minnea])olis:  Dn]dic:it(^  collrction  of 
alcohidic  fishes  (set  2(»).     (iift.     (D.  7277. ) 

University  of  .Minnesota.  Minneapolis:  Fossil  ]»lants  ( 12  specimens),  in  exchange. 
(D.  7245.) 
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i^tate  Normal  Sriiuol,  St.  Cloud:  Diipli^jiterollectionof  aIc(»hoIic  Hshcfl  (set  47). 

(lift.     (D.  7262.) 
GnstaviiH  AdoJphiiH  College,    St.    Peter:  Duplicate   eollcetion   of  minerals  (set 

107).    Gift.     (1).  Hm.) 
Missorui.  Hooper  InMlitute,  Clarksburg:  Duplicate  eoUectioii  ol' miuerals  (set  114). 

(iift.     (D.  714:i) 

Missouri  State  Uuiversity,  Columbia:  Duplicate  collection  of  minerals  (set  113). 

(iift.     (D.  7i:i5.) 
C.  A.  Brockett,  Kansas  City:  Stone  (1  specimen).     Gift.     (1).  7132.) 

Missouri  Valley  Collejjje,  Marshall:  Duplicate  collection  of  alcoholic  fishes 
(set  52).     (Jift.     (D.  7l9.">.) 

Julius  llurter,  St.  Louis:  Reptiles  (7  specimens).     Gift.     (D.  0986.) 
Montana.  College  of  Montana,   Deer  Lodge:    Duplicate  collection  of   alcoholic 
lishes  (set  15).  Gift.      (D.  7208.) 

Homer  Scjuyer,  Mingusville:    Shells  (18  specimens),  in  exchange.     (D.  7313.) 

James  Allen,  Willis:  Beauxite  an«l  cryolite  (3  specimens),     (iift.     (D.  6800.) 
Nebraska.  Bellevue    College,    Department    of   rniveraity   of    Omaha,    Bellevue: 
Duplicate  collection  of  casts  of  stime  implements  (set  9).     (iift.     (D.  7282.) 

University  of  Nebraska,  Lincoln:  Duplicate  collection  of  alcoholic  fishes  (set 
8) ;  duplicate  collection  of  casts  of  stone  implements  (set  8).     (jrift.     (D.  7159.) 
(I).  7266.) 
New  Jkusky.  Biological  School,  Avon-by-£he-Sea :    Duplicate  collection  of  marine 
invert4)brates  (8<;ries  iv,  set  180).     Gift.     (D.6821.) 

Albert  Maiiu,  jr*,  Newark:  Samples  of  ocean  bottom.     Gift.     (D. 7075.) 

.L  C.  Smock,  Trenton  :  Specimens  of  labels,  blocks,  bottles,  and  wires  used  in  ex- 
hibition series  of  the  National  Museum,     (iift.     (D.  7113.) 
New  Yokk.  Wells  (-ollege,  Aurora:  Duplicate  collection  of   marine  invertebrates 
(series  IV,  set  181);  duplieate  collection  of  minerals  (set  101);  duplicate  col- 
lection of  alcoholic  fishes  (set  1).     Gift.     (1).  6848.)     (1).  (i976.) 

Williamsburg  Scientific  Society,  Brooklyn:  Duiilicato  collection  of  minerals 
(set  119).     (iift.     (D.726().) 

Society  of  Natural  Seienci'Js,  Bullalo:  Kchinoderms  (10  s]>ecimens).  Gift.  (I). 
708L) 

Hamilton  College,  Clinton:  Duplicate  c<dlectiou  of  alcoholic  fishes  (set  17). 
Gift.     (D.7209.) 

State  Normal  School,  Cortland:  Duplicate  ccdlection  of  alcoholic  fishes  (set  51); 
duplicate  collection  of  casts  of  stone  implements  (set  3).  (iift.  (D.  7196.) 
(D.7182.) 

Fort  Etlward  Collegiate  Institute,  Fort  Edw(vrd:  Duplicate  collection  of  min- 
erals (set  112).     (iift.     (D.7121.) 

Charles  Jiabcock,  Corm'll  Fniversity,  Ithaca:  Onyx  and  syenite  (1  specimen  of 
each),     (iift.     (D.7088.) 

Cornell  Fniversity.  Ithaca :  Rocks  (48  si)ecimen8);  bones  of  Great  Auk,  in  ex- 
change.    (D.718().)     (D.7247.) 

American  Museum  of  Natural  History,  New  York  (-ity :  Cast  of  trilobiti*  showing 
appendages,     (iift.     ( 1 ).  7(M)0. ) 

8.  P.  Avery,  New  York  (-ity:  Specimen  of  lithogra])h  by  Menzel,  in  exchange. 
(D.  7202.) 

G.  Beyer,  New  York  City  :  Dried  insects  (2  boxes) ;  dried  insects  (253  specimens), 
in  exchange.     (D.  7137.)     (D.  7119.) 

College  of  the  City  of  New  York,  New  York  (.'ity:  Dn]»lieate  collection  of  alco- 
holic fishes  (set  22).     (iift.     (D.  7217.) 

Robert  Demcker,  New  York  City:  Minerals  (52  specimens),  in  exchange.  (D. 
7085.) 
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(Jeor^o  L.  KiigliHli  &  Coiiipuny,  Now  York  City:  Minerals  (12  spcoiineiis);  min- 
erals (12  specimens),  in  exchange.     (I).  (>H4(J.) 

(ieorge  F.  Knuz,  New  V<»rk  City :  Minerals  (9  spoeiniens),  in  ex<'bange.     (D.  7138. ) 

Charles  Mali,  Belgian  Consnl.  New  York  City:  Coal  (17  specimens),  (iift.  (D. 
Gmi ) 

Tittauy  &  Company,  New  York  City:  Minerals  ((i  specimens),  in  exchange.  (D. 
7118.) 

Port  .Jetlerson  rni<m  School,  l*ort  .lellerson:  l)n])lieati"  collection  of  minerals 
(setW).     (Jilt.     (1).  (i78r).) 

Henry  A.  Ward,  Rochester:   Minerals  (37  specimens),  in  exchange.     (D.  (5849.) 

I'nion  College,  Schenectady  :  Two  species  of  Pentacrinns;  collection  of  Fnramin- 

•   ifera.     Gift.     (D.  7160.)     (I).  7111.) 

Syr.icnsc  Univei'sity,  Syra<'us<':  Duplicate  eollection  of  alcoholic  fishes  (set  18). 
(iift.     (I).  7214.) 

St.  .lohns  School,  Ftiea  :   Dnplicat^  minerals  (2(»  s]»ecime|,s).     Gift.     (I).  6949.) 
NoHTii  C.vnoi.iNA.  (Jarrett  D.  liay,  .Vsheyilie:  Minerals  (()() specimens),  in  exchange. 
(D.6975.) 

I).  A.  Itowman,  Bakersvillc:  Minerals  (2  specimens).     Gift.     (I>.  67fW.) 

Trinity    Cniversity,    Durham:    Duplicate   collection    <if   marine   inv<Ttebrates 
(series  iv,  set  182);   du]dicate  ((dleetiou  of  al<'(dudie  fishes  (set  55).     Gift. 
(D.6888.)     (D.71JK).) 
Ohio.  Mrs.  D.  D.  Meacham,  Cinciiniati:  Arclh-eological  specimens  (17),  in  exchange. 
(D.7125.) 

Oherlin  College,  Oherlin  :  Duplicate  collect  i<m  of  alcoludic  lishes  (set  28).  Gift. 
(D.7H12.) 

Mansfield  Memorial  Museum,  Manslield:  Duplicate  eollecti<m  of  marine  invert- 
elirates  (series  iv,  set  187):  duplicate  ccdlection  of  alcoholic  fishes  (set  7). 
(iift.     (D.7141.) 

Scio  College,  Seio:  Duplicate  collection  of  minerals  (set  110).     (Jift.     (D.7033.) 
Penxsvlvania.  Western  University  of  Pennsylvania,  Allegheny:  Duplicate  collec- 
tion of  alcoholic  fishes  (set  11).     Gift.     (D.7188.) 

St.  Vincent  College,  Beatty:  l>uplicate  collection  of  alcoludic  fishes  (set  9). 
(iift.     (D.7172.) 

Academy  Of  Natural  Sciences,  Philadelphia:  Scopelids  (5  specimens).  Gift. 
(D.7030.) 

University  of  Pennsylvania,  IMiiladelphia:  Set  of  plaster  casts  of  Haida  gam- 
bling sticks;  specimens  of  seeds  used  in  games,  in  exchange;  duplicate  col- 
lection of  casts  of  stone  implements  (set  11).  Gift.  (I>.  6864.)  (D.7100.) 
(D.  TM).) 

Wagner  Free  Institute  of  Science,  l*hilad<'lphia:  Unionida'  (375  specimens,  176 
s])ecics).  in  exchange.     (D.  6974.) 

.)ose]>li  Willcox,  Philadelidiia:  Minerals  (8  specimens),  in  exchange.     (D.  7123.) 
Du(iucsue  College,  Pittsburg:   Duplicate-  coUecticm  of  minerals  (set  103).     Gift. 

(D.  6921.) 
Central  State  Normal  School,  Lock   Haven:  Duplicate  collection  of  alcoholic 

fishes  (set  46).     (iift.     (D.7264.) 
Pennsylvania  State  Normal  S<"hool.  Millersville:  Duplicate  collecti<m  of  alco- 
holic fishes  (set  5);  duplicate  collection  of  marine  invertebrates  (scries  iv,  set 
189).     (iift.     (D.7110.)     (1).72X1.) 
(ieorge  Wieland.  State  College:  Hocks  (57  specimens),  in  exchange.     (1).  7027.) 
K.(i.  Dutton.  Twin  Oaks:  Minerals  (.■'>9  specimens),  in  exchange.     (D.  70JH>.) 
F.  S.  Randall.  Warnn:  SlnUs  (102  specimens),  in  exchange.     (D.  7311.) 
SiHTii  Caijomxa.  South  Candiua  College,  Columbia:  Duplicate  collection  of  alco- 
holic fishes  (set  23).    Gift.     (D.  7224.) 
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Texn'KSSek.  l'iiivei"8ity  of  TtMinrsset-,  Knoxvillt;:  Dujilicate  collection  of  alcoholic 
ti8be8  (set  20).     Gift.     (D.7215.) 
Obion  Normal  College,  Troy:  Duplicate  collection  of  minerals  (set  104).     Gift. 
(D.e945.) 
Texas,  Columbia  College,  Van  Alstyne:  I)n])licate  collection  of  minerals  (set  100). 
Gift.     (I).  6842.) 
Fort  Worth   ruiversity,  Fort  Wortli :  l)ni>licyte  collection  of  nnirine  inverte- 
brates (series  jv,  set  183).     (1>.  7001.) 
William  Taylor,  San  Diego:  Five  mammal  skulls,  in  exchange.     (1). 6962.) 
irTAH.  R.  Forrester,  Castle  Gate:  Minerals  (6  si>ecimen8),  in  exchange.     (D.  6907.) 
Virginia.  Miller  Manual  Labor  Training  School  of  Albemarle,  Crozet:  Collection 
of  silver,  coppipr,  anil  le^il  <»n"s  including  gold.     Gift.  (D.  <586;i  ) 
Hampton  Normal  and  Agricultural  Institute,  Hampton:  Duplicate  collection  of 
minerals  (set  la*)).     Gift.     (D.  bU")^.) 
West  Viikjinia.  Fniversity  of  West  Virginia,  Morgantown:  Duplicate  collection  of 

alcoholic  Hshes  (set  13).     (Uft.     (D.  7178.) 
Wisconsin.  High  School,  Antigo:  Duplicate  collection  of  minerals  (set  120).    («ift. 
(D.7261.) 
University  of  Wisconsin,  Madison:  Castof  trilobite  showing  a])peudage8.    (iift. 

(D.  7057.) 
State  Normal  School,  Milwaukee:  Duplicate  collection  of  alcoholic  Hshes  (set 

19).     Gift.     (D.  7210.) 
State  Normal  School,  Whitewater:  Duplicate  collection  of  minerals  (set  102); 
duplicate  collection  of  marine  invertebrates  (series  iv,  set  186).     Gift.     (D. 
68J)6.)     (D.  713().) 
WYOMiN<i.  Wyoming  University,  Laramie:  Duplicate  collection  of  alcoholic  fishes 
(B6t24).    Gift.     (D.  7227.) 

TRA>'8MI86I0N8  TO   FOKEIGN   COUNTUIES. 

AFSTKALIA, 

NEW    SOUTH   WALKS. 

Australian  Mtiseom,  Sydney:  Collection  of  echinoderms.    Gift.    (D.  7184.) 

NEW    /KAI.ANI>. 

Auckland  Museum,  Auckland:  C(dlection  of  pliotogra))hs  and  working-drawings  of 
museum  cases,  also  specimens  of  labels.     Gift.     (D.  6971.) 

Otago  Fnivei-sity   Museum,   Dunedin:  ('rinoids  (3  specimens);  raptiles  (15  speci- 
mens), in  exchange.     (D.  7294.) 

KUKOPE. 

AT  ST  HI  A. 

I'niversity  of  Vienna,  Vienna,  Anstria:  Castof  trilobite  showing  appendages.    Gift. 
(D.7051.) 

DENMARK. 

Koyal  Zoiilogical  Museum,  Copenhag<'n :  Deep-sea  fishes  (37  species);  Crustacea  and 
Hadiata  (324  s)>ecimeus),  in  exchange.     (D.  6825.) 

ENGLAND. 

Edward  Lovett.  Croydon:  Forty  ethnological  s]>ecimens.  in  exchange.     (1). 7039.) 
Rev.  A.  M.  Xomian,  Fence  Houses,  Durhaiu:  Marine  invertebrates  (5  specimens),  for 
exchange.    (D.  7095.) 
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Kov.  Henry  Baker  Tristram,  Diirhaui:  I^ird  skiuH  (60  HpeeimcDH),  in  exchange.     (D. 

H797.) 
Hritisli  Miisdini,  London:  Cast  of  trilobite,  sliowing  ajipeudageH;  6i)  Hpecimons  of 

ethnologicji ,  in  exchange.     ( I  >.  7058.  j     ( 1).  7201 . ) 
Mr.  Cohsnian,  London:  Shell  marl  from  Alabama  (2  barrels),  in  exchange.    (D. 7065.) 
H.E.  Dresser.  London:  Bird  skins  (4  specimens),  in  exchange.     (1). 7302.) 
Hugh  Fulton,  London:   Tiitrinila  liairdu  (10  s]iccimen8),  in  exchange.     (I). 6832.) 
George  F.  Harrin,  London:  Shell  marl  (1  barrel),  in  exchange.     (I). 7175.) 
Owens  CNdlege  Museum,  Victoria  University,  Manchester:  Cast  of  trilobite  showing 

api>endages.     (iift.     (1).7017.) 
Prof.  Henry  lialfour,  University  Museum,  (.>xfor<l:  Caudle-iish  {Thalichthyfi  jtacificus), 

(5  specimens).     Gift.     (D.7072.) 
R.  N.  Worth,  Plymouth:  Ores  (152  specimens),  for  exchange.     (D.6867.) 

FRANCK. 

M.  C.  Marqnis  <t.  de  Laporta,  Bouches-du-Khoney  Aix-en- Provence :  Fossil  plants  (24 

specnuens).    Gift.     (D.6964.) 
University  of  IJlle,  Lille:  Cast  of  trilobite  showing  appendages.     Gift.     (D. 7052.) 
Museum  of  Natural  History,  Paris:  Snakes  (12  specimens).    Gift.     (D. 6818.) 

(lEKMAXY. 

Dr.  A.  Nehring,  Berlin:  Specimens  of  seeds  of  North  American  Nymphjpceje;  seeds 
of  Brasenia  and  Xnphie,  in  exchange.     (D.  7124.)    (D.  7241.) 

Museum  of  Natural  History,  liucharest,  Koumania:  Cast  of  trilobiUi  showing  ap- 
pendages,    (lift.     (I).  7050. ) 

Zoological,  Archa>ologiciil,  and  Ethnological  Museum,  Dresden:  Four  casts  of  Easter 
Island  tablets,  in  exchange.     (D.  726U. ) 

Prof.  K.  Wiedersheira,  Freiburg:  Siren  lacertina  (4  specimens).    Gift.     (I).  7098.) 

Geological  Museum  of  the  University  of  Jena,  Jena:  Cast  of  trilobite  showing  ap- 
pendages.    Gift.     ( I).  7045. ) 

University  of  Munich,  Munich:  Cast  of  trilobite  showing  appendages.  Gift.  (D. 
7048.) 

ITALY. 

Zoological  Museum,  Bologna :  Prof.  C.  Emery,  insects  (5  specimens).    Gift.    (D.  7079.) 
Royal  Zoological  Museum,  Florence:  Prof.  Henry  II.  Giglioli,  ethnological  material 

(172  specimens)  and  archwological  material  (100  specimens),  in  exchange.    (D. 

6988.) 

NORWAY. 

Zoological  Museum  of  the  UniverHity  of  Christiania.  Christiania:  Skin  of  young  sea- 
lion  and  model  of  skull;  tishes  (2  specimens),  in  exchange.  (D.  6824.)  (D.7102.  ) 

nrssiA. 

(leological  Museum  of  the  University  of  Moscow,  Moscow:  Cast  of  trilobite  showing 
appendages.     (Jift.     (I).  7010  ) 

Imperial  Academy  of  Sciences,  St.  Petersburg:  Cast  of  trihdute  showing  append- 
ages; geological  specimens  (2  boxes),  and  publications,  in  exchange.  (D. 
7054.)     (D.  7170.) 

SWEDEN. 

Geological  Survey  of  Sweden,  Stockholm:  Cast  of  trilobite  showing  appendages. 
Gift.     (I).  7044.) 
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The  following;  table  shows  the  uumber  of  siK^eimeiisdistributeil  from 

the  various  depart rneut^s  of  the  Museiun  durinj^  the  year  ending  June 
30, 1892 : 

Number  j  N.imber 

Department.                           «)t*8pi»oi-                          Department.  of  speci- 

iiHMi»'.  I    uieus. 


Graphic  artii 1  Mulliisks '  f>g3 

Ethnology '»i:i  Ii»«t?ctH 258 

I  i 

HiHtorical  c'olloctions 1  Marine  invert oUratrs '  5,855 

American  aboripnii I  pot tt'ry  '^iG  Paleozoic  foHHilM 17 

Prehistoric  anthr(»iH>lo^y 1.  .'JOl  FosHil  plautN I  :\Q 

Mammalit 31  ilcceut  plants 15,748 

Hinls -'50  Minerals 1,75:{ 

Birda' ej^gH  and  nenta 8  (reology |  231 

Reptilei*  and  blitrachiuuM 276                                                                            , 

Fishes 5.1:12               Total 32.046 

Vertebrate  foHsiln 2iJ 


LIBRARY. 

Mr.  N.  P.  Seiulder,  assistant  hbrarian,  lias  furnished  the  following 
statement  in  regard  to  the  operations  of  the  Museum  library  during 
the  year : 

The  number  of  publications  added  to  the  library  is  11,892  (693  vol- 
umes of  more  than  100  pages,  1,642  i)ainphlets,  and  8,486  parts  of 
regular  serials).  Of  these,  297  volumes,  771  i)amphlet8,  and  6,363  parts 
of  serials  have  been  retained  for  tin*  ust*  of  the  Museum  from  tlie 
accessions  of  the  Smithsonian  Institution,  the  nnnainder  being  obtained, 
as  usual,  l)y  gift,  exchange,  and  purchase. 

During  the  year,  6,094  books  were  borrowed  from  the  library,  of 
which  1,832  had  been  returned  at  the  close  of  the  year.  The  books 
assigneil  to  the  sectional  libraries  are  counted  with  those  borrowed, 
hence  the  great  excess  of  these  over  those  returned.  During  the  year, 
243  orders  for  books  were  sent  t<)  the  Library  of  Congress.  Tliere  have 
been  added  2,235  titles  to  the  card-catalogue  by  authors,  and  1,989 
cards  were  added  to  the  subject-catalogue,  making  a  total  of  3,827 
cards  in  this  catalogue. 

SFX'TIONAI.   LIHItAKIES. 

The  designations  of  the  sectional  libraries  now  organized,  and  the 
uumber  of  books  assigned  to  each,  are  as  follows : 

Adminhtration. — 141  volumes.  74  parts,  ainl  SI  ])amphlet8. 
Aerouautivs. — 3  voliiiiies  auil  29  partes. 
AHironomij. — (>3  vohiiiies,  522  jiarts,  an<l  19  pamphlets. 
liirtU. — 589  volumes,  155  parts,  aii<l  \yQ  pauiphlets. 
Editor. — 65(1  vohiiiies,  221>  parts,  and  46  pamphlets. 
Ethnology, — 379  volmiieN,  91^  parts,  and  29  i»am])hlets. 
Etuhet, — 52  volumes,  19  i)arts,  and  10  pamphlets. 
Geology, — 717  volumes,  169  parts,  and  455  pamphlets. 
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Insevttf. — 4112  volumes,  310  parts,  and  1210  paiuplilets. 

Mammals. — 210  volniiu.'s  and  295  pamphlets. 

Marine  inrerithrales. — 89  voluraeft  and  46  pamphlets. 

Materia  wedica. — 251  volumes,  97  parts,  and  23  pamphlets. 

MesozoicfoshiU. — 30  volumes  and  2  pamphlets. 

Mineraloijy. — (A)  242  volumes.  63  parts,  and  19  pamphlets;  (B)  89  volumes,  24 
parts,  and  78  pamphlets. 

MoUuska  and  cvnozoiv  J'oifsUx. — 110  volumes,  275  parts,  au<l  89  pamphlets. 

Oriental  arelnvologff. — 311  volumes,  15*^  part«,  and  137  pamphlets. 

Plants. — 396  volumes,  302  parts,  and  335  pamphh'ts. 

Prehistoric  anthropology. — 79  volumes,  40  parts,  and  42  pamphlets,  in  addition  to 
the  Kau  Memorial  Library  ot*  1,609  titles. 

Reptiles. — 16  volumes,  7  ]»arts,  and  4  ])am]ihlets. 

Transportation. — 121  volumes,  189  parts,  and  2  pamphlets. 

Owing  to  the  failure  of  Cou gross  to  ai)propriate  any  nioniiy  for  bind- 
ing, it  lias  been  impra<;ticable  to  bind  any  of  the  books  belonging  to  the 
Museum  library.  There  are  at  least  1,50()  volumes  which  need  binding, 
some  being  of  great  value. 

In  several  instances  it  has  been  found  nec(»ssary,  in  order  to  preserve 
the  books,  to  withdraw  them  from  ciiTulation,  while  in  other  instances 
where  the  work  of  curators  would  not  permit  this,  the  books  are  being 
worn  out  by  constant  though  careful  use. 

Of  the  Smithsonian  (b^posii  500  volumes  were  bound  upon  application 
to  the  Librarian  of  Congress. 

SPECIMENS  SENT  TO  THE  Ml  SEITM    FOR  EXA3IINAT10N  AND  KEPORT. 

The  record  which  has  been  kept  of  the  specimens  sent  during  ^he 
year  for  examination  shows  that  oliO  lots  have  been  received  (Nos. 
1248  to  1774,  inclusive).  Specimens  forwarded  to  the  Museum  for  this 
purpose  are  referred  to  the  curator  of  the  proper  department,  who  pre- 
pares i\  report  embodying  the  result  of  his  examination,  a  copy  of 
which  is  transmitted  to  the  sender. 

A  list*  of  the  specinu^ns  received  for  examination,  arranged  alpha- 
betically by  name  of  sender,  is  here  given : 

Adams,  C.  F.,  Champaign,  111.:  Hirds'  skins.     1G59  (V-A). 

Adams,  W.  W.,  Majdeton,  N.  Y. :  Shell  beads.     i:U2  (III). 

Aldei*s«m,  Hon.  J.  D.     (See  under  Mrs.  H.  T.  Beirne.) 

Allen,  .lames.  Willis,  Mont. :  Mineral.     IHOO  (XVl). 

Allen,  Levi,  Salubria,  Idaho:  Sand,  and  0  speeimens  of  ore.     UyiH.  1H8J1  (XVlI). 

American  Museum  of  Natural  History,  New  York  City:  Sijuirrel.     UvW  (IV). 

Ames.  VV.  W.,  De  Kuyter,  N.  Y. :  Insert.     129«  (X). 

Anastasiades.  K..  Norfolk,  Va. :  Two  glass  cases  containing;:  2  silk  ribbons  made  by 
silkworms.     ( Returned. )     1393  (X). 

Anders(m,,John  V.,  Little  Creek,  Del.:  Portion  of  owl.     15r>7  (V-A). 

An^el,  L.  C.,  Kidge  Spring.  S.  C:  3  specimens  of  minerals.     l.">1.5  (XVI). 

Ai»pleton,  .John  \V.  M.,  Salt  Sul])hur  Springs,  W.  Va. :  An  object  having  the  appear- 
ance of  a  soft-shelled  a^^fr — dug  from  the  groun<l.     14S2  (X ). 

*The  number  accompanying  each  entry  is  the  number  assigned  to  the  sending  on 
the  Museum  lecords.  The  number  in  parentheses  iu<licates  the  department  in  the 
Museum  to  which  the  specimen  was  referred  for  examination. 
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Arthur,  F.  G.,  Sioux  City,  Iowh:  Hall-shaped  object  fastened  to  an  oak  leaf.     1250 
(XIV). 

Aahton,  H.  H.,  Thorntown,  lud. :  8ilk-iuoth.     1724  (X). 

Austin,  Mrs.  R.  M.,  Davis  Creek,  Cal. :  Butterflies.     1441  (X). 

Ayer,  X.  J..  Cactus  Flat,  Cal. :  Butterfly.     1421  (X.) 

Ayres,  T.  F.,  Richland  Center,  Wis. :  Small  carved  image.     1602  (III). 

Babcock,  George  H.,  Phillipsburg,  Mont. :  Two  specimens  of  talc.     1386  (XVII). 

Bachmann,  George,  Tanuersville,  X.  Y. :  Ore  and  bottle  of  fluid.     1631  (XVll). 

Bailey,  M.  J.,  Custer  City,  S.  Dak. :  Two  specimens  of  rocks.     1110  (XVlI). 

Bannou,  F.  T.,  Jessups,  Md. :  Insect.     1395  (X). 

Barker,  S.  R.,  Chambersbnrg,  Ind-  :  Insect.     14:^7  (X). 

Barlow,  C.  F.,  Canastota.  N.  Y, :  Worms  and  grubs  found  infesting  crlery  and  onion 
fields.     1738  (X). 

Barnes,  B.  E.,  Boy ett,  N.  C. :  Supposed  meteoric  iron.     (Returned.)     1774  (XVI). 

Barnes,  E.  A.,  Syracuse,  X.  Y. :  Dandelion,  with  ten  flowers  on  one  stalk.   1727  (XV). 

Barnett,  J.  D.,  Gainesville,  Tex. :  3  shells.     1440  (IX). 

Bamam,  Dr.  Eugene  E.,  Lancaster,  Va. :  Bone.     1721  (XII). 

Barratt,D.W.r.,  Georgetown,  S.  C. :  Grass.  1607  (XV). 

Bash,  C.  B.,  Cle-Elum,  Wash. ;  Plants.     1661  (XV). 

Bartholomew,  W.L.,  Buckley,  Wash.:  Ore.    1718  (XVII). 

Bassler,  Thomas,  Louisiana,  Mo.:  45  species  of  Coleoptera.     1304  (X). 

Baur,  Dr.  G.,  Worcester,  Mtiss. :  Collection  of  birds.     1624  (V-A). 

Bear,  M.  O.,  Orcuhala,  Ariz. :  Plant.     14t>8  (XV). 

Bearden,  C.C.,  Comanche,  Tex.:  Insect.     1390  (X). 

Beaver,  Charles,  Tamora,  Xebr. :  Fossil  bon<'S  of  mammal.     1402  (XII). 

Beirne,  Mrs.  B.  T.,  Lewisburg,  W.  Va.,  through  lion.  J.  D.  Alderson :  Sun-dial  sup- 
posed to  have  belonged  to  Thomas  Jettersou.     1759  (II-A) 

Belcher,  B.S.,  Ada,  W.  Va.:  Specimens  of  ores.  1369,  1423,  1622  (XVII). 

Belden,  Dr.  C.K.,  Jamaica,  X.Y. :  Insects.     1277  (X). 

Bell,  A.  Melville,  Washington,  D.  C. :  Luna-moth.     132S  (X ). 

Bendendorf,Otto  A.,  Wilmot,  Kans. :  Kock.    1711  (XVII). 

Bennett,  Richard,  Eureka  Springs,  Ark.:  2   specimens  of  rocks.     (Returned).  1564 
(XVII). 

Beutley,  Dr.  Henry,  Mystic,  Conn. :  Fossil  teeth.    1503  (XII). 

Bishop,  Ma j.  I).  E.,  Xew  York  City,  X.  Y. :  Coi>y  of  Arkansas  Stat4^\  Gazette,  pub- 
lished at  Little  Rock,  June  6,  1866.     (Returned.)  1521  (I). 

Blanchard,  Hon.  X.  C,  House  of  Representatives:  Shells.     1589  (IX). 

Bloch,  A.,  Bowling  Green,  Ky. :  Ore.     1516  (XVII). 

Bloonn,  O.  B.,  Harrisburg,  Ariz. :  Ore.     1756  (XVII). 

Bohannan,  F.  A.,  Luray,  Va. :  Moth.     1261  (X). 

Boker,  Edward  W.,  Washington,  D.  C. :  17  silver  coins  and  me<lals  of  (icrmany,  Italy, 
and  Poland.     (Returned.)     1189  (I). 

Bouelli,  George,  Tooele  City,  Utah:  Ore.     1615  (XVII). 

Bowman,  D.  A.,  Bakersville,  X.  C.:  2  specimens  of  minerals.     1587  (XVI), 

Box,  Henry,  Terraville,  S.  Dak. :  Quartz  crystals.     1629  (XVI). 

Boyle,  Mrs.  Mary,  Flemington,  X.  J.:  Small  stone.     1457  (2.5065)  (IX). 

Bracken,  A.  H.,  Hensley,  X.  C:  Ore.     (Returned.)     15<>5,  1742  (XVII), 

Bradford,  George  D.,  Xew  York  City :  10  s]»ecie8  of  Coleoptera.     1608  (X), 

Bradley,  I.  S.,  Dayton,  Ohio:  Worm.     1255  (X). 

Brandt,   Carl   L.,  Savannah,  Ga. :  177  manuscripts,  39  printe<l   books,  and  3  news- 
papers.    1650  (I). 

Brashear,  C.  G.,  Boaz,  Tex.,  tbrough  W.  H.  Hohnes.     Iron  pike-liea<l.     (Keturned). 
1293  (II-A). 

Braziel,  H.  P.,  Daytona,  Kla. :  Small  fragments  of  fossil  b( me  j  mineral.     1467  (V'llI^ 
XVI). 
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Bresemaii)  Henry,  Wayne  Wis.:  Copper  implement.     1554  (III). 

Bringhurst,  Dr.  William,  I'bilacleli)hia,  Pa.:   Insects;  wat4?r  containing  e£g-8ha]>ed 

insects.     1470,  1477  (X). 
Brinkley,  Thomas  C,  Cleveland,  Ohio :  Insect.     1303  (X). 
BritiKh  Mnseum,  London,  England,  through  Dr.  D.  Sharp:  Collection  of  West  Indian 

homiptera  and  hymenopteni.     131()  (X). 
Brock,  A.  B.,  Osceohi,  Mo. :  Mineral.     1771  (XVI). 
Brock,  Herbert.  E.,  Mason  City,  Iowa:    11  specimens   of    crinoids.      1626   (25508) 

(XIII-A). 
Brockway,  W.  J .,  Vallicita,  Cal. :  Substance  found  after  a  rain  shower  in  roa<l8,  fields, 

etc.     1547  (XV). 
Brooke,  A.  C,  Lexington,  Va. :  Insect.     1443  (X). 
Brown,  Abram,  Robertstown,  Pa. :  Ore.     1345  (XVII). 
Brown,  G.  S.,  Vandalia,  N.  Y. :  Insect.     1346  (X). 
Brown,  Phil.  F.,  Blue  Ridge  Sjiriugs,  Va. :  Insect.     1750  (X). 
Brown,  W.  E.,  Pine  Bluff,  Ark. :  Insect.    1447  (X). 
Brown,  Prof.  W.  J.,  U.  S.  Grant  University,  Athens,  Tenn.,  through  G.  P.  Merrill: 

Pharyngeal  of  Aplodinoius  (jrannlem.     (Returned.)     1736  (VII). 
Bryan,  William  A.  C,  Nephi  City,  Utah :  Ore.     1389  (XVII). 
Brj-an,  Rev.  C.  B.,  I^^noir,  N.  C. :  Mushroom;  caterpillar  from  Danville,  Va.     1352, 

1508  (XV,  X). 
Bryan,  T.  J.,  Fort  Gibson,  Ind.  T. :  Plast«^r  cast  of  a  piece  of  metal  found  at  Bush 

Creek,  Adams  County,  Ohio.     1706  (III). 
Buell,  A.  D.,  Palm  Springs,  Fla. :  Insect.     1323  (X). 
Bullene,  George  W.,  Seattle,  Wash. :  Rock.     1301  (XVII). 
Bullock,  David  J.,  Bar  Harbor,  Me. :  2  specimens  of  wasps.     1271  (X). 
Bnrk,  Frank,  Nephi  City,  Utah :  Mineral.    1422  (XVII). 
Campbell,  H.  C,  Lansingbnrg,  N.  Y. :  Beetle.     1670  (X). 
Campbell,  J.  J.,  Hot  Springs,  N.  C. :  Minerals.     1379  (XVI). 
Campfield,  C.  H.,  Dulzura,  Cal. :  Ores.     1620, 1625  (XVII). 
Canter,  A.  F.,  Jordan  Valley,  Oregon :  Rock.     1391  (XVII). 
Carder,  E.  E.,  South  Sioux  City,  Nebr. :  Insect.     1263  (X). 
Carlisle,  Dr.  J.  P.,  Cohl  Springs,  Tex. :  Cretaceous  echinoid  (f).     (Returned.)     1603 

(XIII-B). 
Carter,  I,  C,  Macon,  Ga. :  Vegetable  substance.     1772  (XV). 
Carter,  Miss  Sue,  Cloverport,  Ky. :  Mineral.     lt>82  (XVI). 
Case,  Mrs.  H.  M.,  Emmetsburg,  Iowa :  Plant.     1315  (XV). 

Chambei-s,  G.  W.,  Eggir,  Ark. :  2  siiecimens  of  ores.     (Returned.)     1647  (XVII). 
Chambers,  J.  C,  Paint  Rock,  Tenn.:  Ancient  Hebrew  manuscript,  ancient  Hebrew 

book,  2  phylacteries  in  cases  with  straps.     (Returned.)     1723  (I). 
Chapman,  Gllman,  Bethel,  Me. :  Insect.     1262  (X). 

Chase,  James  II.,  AVenat<hee.  Wash. :  Quartz ;  rock.     1340, 1419  (XVI,  XVII ). 
Chatham,  W.  S.,  Roanoke,  Va. :  Mineral  substance  found  in  sinking  a  shaft  for  iron. 

1685  (XVI). 
Chesney,  J.  C,  Northumberland,  Pa. :  Ore.     1361  (XVII). 
Christy,  W.  H.,  New  Y<uk  City :  Metallized  fossil  from  Pern.     1405  (XII). 
Church,  F.  L.,  Shushan,  N.  Y. :  Alcoholic  specimen  of  six-legged  frog.     1337  (24770) 

(VL) 
Church,  Mrs.  J.  L.  Woodlake,  Ky.:  Insect.     1355  (X). 

Clark,  A.  Howard,  GUuicester,  Mass. :   Portion  of  shoulder-girdle  of  skate.     (Re- 
turned.)   1413  (XII). 
Clark,  Alexander,  Port  Angeles,  Wash.:  Ore,     (Returned.)     1461  (XVII). 
Clarke,  D.  O..  Perico,  Fla. :  Insect.     1588  (X). 
Clonse,  Henry,  Phebe,  Tenn. :  Ore.     1668  (XVII ). 
CqIO;  James,  Meadville,.  Pa:  2  specimens  of  quartz.     1695  (XVI), 
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Coleman,  B.  L,,  Poiudexter  s  Store,  Va. :  Moth.     1282  (X). 

Collins, Dr.  William,  Somerset,  Pa.:  Surveyor's  compass  ma«le  by  Kittenhoiise  and 

Potts,  and  used  ou  the  Mason  and  Dixon  line  survey  in  1763-1767.     (Returned.  ) 

1505  (I). 
Cone,  C.  C,  Lagrange,  Ind. :  Moth.     1249  (X). 
Cook,  E.  F.,  Omaha,  Nebr.:  Butt<»rriy.     (1375  (X). 
Cook,  Frank,  Houston,  Idaho:  Rock.     (Returned.)     1272  (XVII). 
Cook,  R.  E.,  Nottingham,  Ala. :  Clay.     1637  (XVII). 
C«M>per,  L.  F.,  Crescent  City,  Cal. :  Rock.     1657  (XVII). 
Cooper,  Samuel.     (See  under  George  Weston. ) 

Coi>eland,  .1.  B.,  Harriaburg,  Pa.:  2  specimens  of  stones.    1341  (XVII). 
Cornick,  Miss  L.  A.  B.,  Genito,  Va. :  Minerals.     (Returned.)     1287  (XVI). 
Coyne,  P.  .1.,  Gratersville.  Ariz. :  (Pottery  (?)     1770  (IH). 
Craig,  .J.  W.,  Mushet,  Va. :  Micaceous  hematit-e.     1476  (XVII). 

C'reveca»ur,  F.  F.,  Onaga,  Kaus. :  25  species  of  miscellaneous  insects.    1502  (25028)  (X). 
(!rit€>s,  Stanley  M.,  Pipestone,  Mich.:  Rock.     (Returned.)     1458  (XVII). 
Crockett,  J.  T.,  Chamberslmrg,  Ind. :  Insect.     1445  (X). 
Crook,  Robert  L.,  Eastonville,  Colo.:  Insect.     1493  (X). 
Crosby,  Prof.  W.  0.,  Boston,  Mass. :  Eruptive  rocks.     1408  (XVII). 
Cunningham,  Burton  L.,  Fort  Klamath,  Oregon:  Butterflies.     1382  (X). 
Curry,  Mrs.  Hattie  G.,  Sioux  City,  Iowa:  Moth.     12r4  (X). 
Dahl,  F.  O.,  Libby,  Mont. :  Stone  implement.     1546  (25432)  (111). 
Daniel,  Dr.  Z.  T.,  Blackfeet  Agency,  Piegan,  Mont.:  Stone,  supposed  to  be  a  petri- 

iied  imprint  of  a  moccasin  foot  in  soft  sand,  found  by  a  Blackfeet  Indian  in  Two 

Me<licinal  Creek.    1745  (25834)  (III). 
Daniels,  William  H.,  Fairhaven,  Wash,:  Insect.     1357  (X). 
Darling,  Elisha,  Ridgway,  Colo.:  Mineral.     1687  (XVI). 
Davis.  B.  S.,  Charlotte,  N.  C. :  Plant.     1733  (XV). 
Dell,  Edward  H.,  Scottsville,  Mo.,  through  Hon.  Samuel  W^  Peel.  M.  C. :  Madstoue. 

(Returned.)    1585  (II-A). 
Demcker,  Robert,  New  York  City:  Minerals.     1703  (25758)  (XVI). 
De  Meules.  A.  J.,  Organ,  N.  Mex. :  Rocks.     1491  (XVII). 
Dennett,  W.  S.,  Saco,  Me. :  Insects.     1494  (X). 

Detrick,  W.  L.,  Julian,  Cal.:  3  specimens  of  ores.     (Returned.)     1616  (XVII). 
Devereux,  A.,  Decatur,  Tex.:  Fossil;  stone.    1320,  1.559  (VIII,  XVII). 
Dietz,  Ottomar,  New  York  City:  237  species  of  C'oleoptera.     (Returned.)     1623  (X). 
Diggins,  H.  W.,  Springfield,  Mo. :  Ore.     1747  (XVII). 
Diggles,  Mrs.  J.  A.,  Etna,  Cal. :  Insect.     1313  (X). 
Do<lge,  Mrs. Charles,  Jr.,  San  Carlos,  Ariz.:   Large  basket  made  by  Chilchnana,  an 

Apache  Indian  chief.     1523  (25088)  ( II-A). 
Downnmn,  R.  H.,  Warrenton,  Va.:  Insect,     1417  (X). 
Drake,  Harry,  Hatton,  III. :  Insect.     13«H>  (X). 
Dnges,   Prof.  A.,   Guanajuato,   Mex.:  Insects;  coral,  parasitic   worms.     1,^)36,  1716 

(25780),  13a5,  1409  (X,  XI). 
Dunlap,  R.S.,  Greenfield,  Ohio:  Carved  bone.     1632  (III). 

Du  Pr6,  Prof.  D.  A.,  Wofford  College,  Spartanburg,  S.  C. :  Mineral.     1490  (XVI). 
Duscoll,  M.,  Billings,  Mont. :  2  butterflies.     1762  (X). 
Eat4)n,  Lucy  C,  Truro,  Nova  Scotia:  Insects.     16SH)  (X). 
Ebaugh,  Jeremiah,  Carrollton,  Md.;  Ore.     1640.     (Returned.)     16<H5  (XVII). 
Eckart,  Edward,  Waupun,  Wis. :  Butterfly.     1336  (X). 

Eells,  A.  F.,  Boston,  Mass.:  Granite  from  Buck's  Harbor,   Maine.     1571  (XVII). 
Eggleston,  Mrs.  L.T.,  Forest  Depot,  Va.:  Leaf  of  jdant.     1307  (XV). 
Elker,  R.  F.,  Kenterville,  Idaho:  Ore.     1431  (XVll). 
EUis,  F.  G.,  Hogan,  Mont.:  Skull  of  mammal.     166:^  (IV). 
Ellithorpe,  O.  A.;  Gainesville,  Tex. :    Concretion.     (Returned.)    l.>18  (XIII-B), 
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Emorsou  Brothers,  Santa  Aua,  Cal.:  Insect.     1719  (X). 

Emmert,  Johu  W.,  Bristol,  Tenu.:  Chipped  iuipleincntM  an«l  a  hiirnau  skull.     1697 

(HI). 
Ensign,  George  A.,  Defiance,  Ohio:  Insect.     1309  (X). 

Evans,  Hon.  H.  Clay,  Chattanooga,  Tenu. :  Rock.     1572  (XVI). 

Evans.  William  A.,  Jacksonville,  Fla. :  Insect.    1518  (X). 

Fauclier,  C.  II.,  Flagstaff,  Ariz, :  Phosphate  rocks.     1592  (XVII). 

Faulk,  Charles,  East  Liverpool,  Ohio:    Ore.     (Retumed.N     1560  (XVII). 

Ferguson,  J.  M.,  Bald  Creek,  N.  C:  Mineral.     1501  (XVI). 

Ferris,  C.  L.,  West  Auburu,  Pa.:  Insect.     1279  (X). 

Field,  E.  R.,  Helper,  Ttjih:  Fossil  lish.     1744  (VIII). 

Field,  J.  A.,  New  Castle,  Pa. :  Plant.     1294  (XV). 

Finney,  Mrs.  A.  P.,  Washington,  D.  C:  Ore.     (Returned.)     1462  (XVII). 

Fiunigan,  Thomas,  Dunlap,  Ariz. :  3  specimens  of  rock.     1702  (XVII). 

Fitch,  M.  L.,  Logansport,  Ind. :  Insect.     1701  (X). 

Fitzgerald,  J.  C,  Greenville,  S.  C. :  Alcoholic  specimen  of  jointed  or  glass  snake. 

1581  (25484)  (VI). 
Fitzjohn,  A.  W\,  Toledo,  Ohio:  Insect.     1326  (X). 

Flack,  ,J.  O.,  Atoka,  Ind.  T. :  2  specimens  of  rock.     (Returned.)     1463  (XVII). 
Flagg,  H.  W.,  Martinsburg,  W.  Va. :  Rock.     (Returned.)     1662  (XVII). 
Fletcher,  S.,  Phebe,  Tenn. :  7  specimens  of  rocks.     (Returned.)     1691  (XVII). 
Ford,  R.  T.,  Naillon,  Tenn. :  2  small  specimens  of  rock.     1612  (XVII). 
Forrer,  R.,  Strasburg,  Germany:   43  specimens  of  antique  Roman  and  Byzantine 

textile  fabrics,  and  10  tableUof  wood  with  Greek,  Egyptian,  and  Coptic  inscrip- 
tions.    (Returned.)     1594  (III). 
Forrester,  Robert,  Scofield,  Utah:  Seeds;  fossils;  fossil  shells;  fossils;  eruptive  rock ; 

1653   (returned);  1656  (returned);  1675  (returned);  1678,  1694   (returned)   (one 

specimen  retained,  26000).     (XIII-B,  XV,  XVII). 
Fox,  J.  J.,  Horti,  Fla. :  Insects.     1370,  1464  (X). 
Foy,  Alfred  D.,  Lookout  Mountain.  Tenn. :  Plants.     1725  (XV). 
Frazee,  C.  T.,  Villa  Grove,  Colo. :  Small  portion  of  the  skeleton  of  a  mammiil.     1253 

(IV). 
Frye,  Levi,  Rinkerton,  Va. :  Ore,  mineral.     1396,  1.550  (XVII,  XVI). 
Gallagher,  E.  J.,  New  York  City :  Mineral.     1543  (XVI). 
Galvin,  C.  D.,  New  York  City:  Sample  of  supposed  phosphate  from  North  Carolina. 

(Returned.)     1324  (XVII). 
Garner,  R.  L.,  Roanoke,  Va.:  4  teeth  and  2  mammal  horns  (f)  from  the  phosphate) 

beds,  Ashley  River,  South  Carolina;  2  specimens  of  minerals.     1364, 1520  (VIII, 

XVI). 
(See  under  J.  Williams.) 
Garwood,  H.  C,  Jersey  City  Heights,  N.  J. :  Insect.     1399  (X). 
Gaskill,  S.  I.,  Salesville,  Mont. :  Ore.     1586  (XVII). 
Gay,  Miss  Agatha,  Staunton,  Va. :  Insects.     1773  (X). 
Gibbs,  W.  B.,  Jackson,  W.  Va. :  Rocks.     (Returned. )     i:^80  (XVII). 
Gieger,  Martha  A.,  Silver,  Wash. :  Ores.     1343  (XVII). 
Gilbert,  Mrs.  L.  R.,  Plainfield,  N.  J.:  44  species  of  Lepidoptera;  37  species  of  Lepi- 

doptera  from  the  United  States  and  Ireland.     1484  (returned),  1535  (X). 
Gilmore,  C.  W.,  Piiiest  uie,  Minn. :  W- orm.     1407  (X ). 
Gilmore,  Mrs.  J.  W\,  North  Fork,  Cal. :  Butterfly.     1331  (X). 
Glenn,  Harvey  L.,  Livingston,  Mont. :  Min(»ral.     1674  (XVI). 
Goldsmith,  J.,  Carlisle,  N.  Mex. :  Ore.     (Returned.)     1251  (XVII). 
Graham,  Miss  Rebecca,  Davenjjort  C(»llege,  Lenoir,  N.  C. :  Wasp.     1439  (X). 
Gray,  Harry  and  Ethel,  Dell,  Oregon :  Insect.     1356  (X). 
UrilliU;  Miss  Anna  H.,  Columbus,  Ga. :  Insect    1398  (X). 
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Gudie^  Robert,  Xjishville,  S.  Dak. :  Sample  of  Huud,  small  iiioc*^  of  rock  out  of  which 

it  was  taken,  and  24  small  pebbles.     1609  (XVII). 
Hagner,  Gen.  P.  N.,  U.  S.  Army,  Washington,  D.  C. :  Ores.     1H42  (XVII). 
Hale,  Dr.  E.  M.,  Chicago,  HI. :  Snake.     1654  (255a5)  (VI). 

Hall.  Dr.  C.  H.,  Madison,  Wis. :  2  lea<l  models  of  turtle.     (Keturne<l.)     1394  (III). 
Halley,  J.  T.,  Middlesboro,  Ky. :  Fossil  plants.     1760  (XI V ). 
Ham,  Mrs.  K.  C,  Albany,  N.  Y. :  Insect.     1344  (X). 
Hammers,  J.  E.,  I.uray,  Va. :  Butterfly,  insect.     1322, 1764  (X). 
Hanske,  E.  A.,  Bellevue,  Iowa:  Petriiication.     149«  (XVII). 
Ilarris,  D.  M.,  Homer,  La. :  Moth.     1260  (X). 

Harris,  Mary  V.,  Cherry  Creek,  Miss. :  Sample  of  earth.     (Returned.)     1371  (XVII). 
Harris,  T.  S.,  New  York  City :  Sample  of  clay;  brown  sandstone.     1655,1669.     (Re- 
turned.)    (XVII.) 
Hart,  Mrs.  J.  M.,  lUackstoue,  Va. :  Insect.     1330  (X). 
Hasbnmck,  H.  J.,  Idaho  Falls,  Idaho :  Ore.     1752  (XVII). 
Haskell,  L.,  Fort  Meade,  Fla. :  Specimen  of  supposed  phosphate.     1671  (XVII). 
Hassett,  E.,  Atoka,  Ind.  T. ;  Two  specimens  of  rocks.     1433  (XVII). 
Hassett,  E.  B.,  St.  Paul,  Ark. :  Ore.     1758  (XVII). 

Hatch,  Prof.  John  W.,  Agricultural  Institute,  Hampton,  Va. :  Insect.     1511  (X). 
Hauschild,  Henry,  Sioux  City,  Iowa:  Butterfly.     (Returned.)     1280  (X). 
Henry,  Miss  Mattie  C,  Lexington,  Mich. :  Butterfly.     1729  (X). 
Heron,  D.  S.,  Globe,  Ariz. :  Ore.     (Returned. )     1553  (XVII). 
Herring,  Mrs.  E.  B.,  Plainfield,  N.  J.,  through  F.  O.  Herring:  25  species  of  Lepidop- 

tera.     (Returned.)     1.500  (X). 
Herring,  F.  O.     (See  under  Mrs.  E.  B.  Herring.) 
Hester,  L.  G.,  Marble  Falls,  Tex. :  Insect.     1349  (X). 

Heymann,  S.,  Lafayetteville,  Tenn. :  Three  specimens  of  supposed  gold.     (Returned.) 
'  1576  (XVII).  ^ 

Hill,  E.  E.  Rockland,  Me. :  Living  specimens  of  beetles.     1455  (X). 
Hill,  T.  Scott,  Augusta,  Me. :  Rock.     1569  (XVII). 
Hillyer,  Miss  Daisy,  Corsicnna,  Tex. :  Bone.     1672  (XII). 

Hoare  and  Fett,  Findlay,  Ohio:  Radish  shaped  like  a  man's  hand.     1286  (XV). 
Hobson,  W.  P.,  Pueblo,  Colo.:    Stone   of  peculiar  formation.      (Returned.)      15*11 

(XVII). 
Hodges,  Miss  Corine  L.,  Georgetown,  Tex. :  Butterfly.     1374  (X). 
Hollingsworth,  Miss  Sarah,  Dogwood,  Mo. :  Minerals,  st<me,  ore.     1358,  1472,  1570 

(XVI,  XVII). 
Holmes,  A.  I.,  Roscoe,  Mo. :  Skull.     1555.     (VIII). 
Holmes,  N.  D.,  Toledo,  Ark. :  Rock.     (Returned.)     14:i5  (XVII). 
Holmes,  W.  H.     (See  under  C.  G.  Brasliear.) 
Hooper,  J.  J.,  Sebna,  Ala. :  Insect.     1367  (X). 
Hopkins,  H.,  La  Fayette,  Oregon:  Clay.     1710  (XVII). 
Hort^m,  O.  E.  and  M.  C,  Pendleton,  S.  C. :  Two  insects.     1334  (X). 
H<iuck,  R.  H.,  Springfield,  Ohio:  Fossil  coral.     1362  (XIII-A). 
Hourston,  Joseph,  Cumberland  House,  Canada:  Mineral  and  a  small  piece  of  the  same 

material  nudted.     1688  (XVI). 
House,  Miss  Lily,  Stat«  Mills,  Virginia:  Moth.     1378  (X). 
Hovcy,  George  U.  S.,  White  Church,  Kan.s. :  Ston«-.     IniO  (XVII). 
Howard,  Ezra  E.,  Edgar,  Nebr. :    Skin  and  skull  of  mountain   goat  from  British 

Columbia.     (Returned.)     1350  (IV). 
Huddlestou,  John  R.,  Kanawha  Falls,  W.  Va. :  Double-headed  snake.     1384  (24823) 

(VI). 
Hummel,  James,  Gloversville,  N.  Y. :  2  rooks.     1679  (XVII). 
HuDgate,  J. H.,  La  Harpe,  111.:  2  inscribed  stones  and  4  fragments  of  arrowhea<ls 

foand  by  Weyman  Huston.     (Returned.)    1504  (III). 
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Hnnt  Bros.,  Sturgis,  Miss. :  Hocks.     (Returned.)     1(>01  (XVII). 

Hunt,  George  H.,  Kiugntou,  111.:  Spear-heiul.     1497  (III). 

Hunt,  J.  R., jr.,  Stnrgis,  Miss.:  Oro.     (Returned.)     1641  (XVII). 

Hunt,  W.  T.,  Sturgis,  Miss. :  Mineral.     1591  (XVI). 

Ilurd,  Charles  V.,  Harrisonburg,  Va. :  Insect.    1348  (X). 

Huston,  AV.     (See  under  J.  H.  Hungate.) 

Hyatt,  C.  J.,  luka,  Miss.:   Geological  material  from  the  mountains  of  Alabama. 

1720  (XVII). 
I,iima,  I.     (See  under  Science  College,  Imperial  University,  Tokio.) 
Intram,  Robert,  Chenowith,  Wash.:  Insects.    1753  (X). 
James,  U.A.,  Quartz,  Okla. :  Minerals,  rock.     1575,  1652  (XVI,  XVII). 
Jaske,  Brother  Herman,  Normal  School,  Brothers  of  Mary,  Dayton,  Ohio:  Fossiln 

from  Besan^ou,  France;  specimens  of  marble.    (Returned.)    1368  (XIII-A,  XVII). 
.Johnson  and  James,  Asheville,  N.  C. :  14  specimens  of  minerals.     1544  (XVI). 
Johnson,  W.  E.,  Galena,  Kans. :  Insect.     1373  (X). 
Johnston,  F.  J.,  New  Carlisle,  Ohio:   Fragments  of  skull,  Ixmes,  and  3  pieces  of 

flint  (f).     1.562  (25633)  (III). 
Jones,  E.  Walley  &  Sons,  Seattle,  Wash. :  3  specimens  of  minerals.     1451  (XVI). 
Kaysor,  William,  W^apakoneta,  Ohio:  Insects.     1387,  1454  (X). 
Keenan,  Michael,  Springer,  N.  Mex. :  Stone.     1265  (XVII). 
Kelly,  C.  M.,  Levvistown,  Mont. :  Insect.     1420  (X). 
Kenney,  George,  Elk,  N.C.:  Ore.     (Returned.)     1604  (XVII). 
Kepler,  Rev.  William,  Crestline,  Ohio:  2  specimens  of  fossil  cladodus.     (Returned.) 

1412  (XII). 
Kincaid,  Trevor,  Olympia,  Wash.:  Series  of  Coleoptera.     1459  (X). 
King,  F.  G.,  Rochester,  N.  Y. :  Clay.     1297  (XVII). 
Kirkbride,  J.  J.,  Richwood,  N.  J.:  Stone  axe.     (Returned.)     1319(111). 
'Kirksey,  John  R.,  Brindleton,  N.  C. :  230  Indian  beads,  grooved  stone  axe,  5  arrow- 

pointii  taken  from  an  Indian  grave  in  Nurth  Carolina.     (Returned.)     1755(111). 
Kitchen,  E.  C,  Brownwood,  Tex. :  Ore.     1696  (XVII). 

Knowles,  F.  E.,  Spencer,  Iowa:  Iowa  grasses.     1519.     (Returne<l.)     1298  (XV). 
Kunz,  (Jeorge  F.,  New  York  City:  12  reproductions  of  ancient  gems.     1524  (XVI). 
Lander,  W.  Tertsh,  WllliamBton,  S.  C. :  Fern.     1611  (XV). 
Lane,  L.  C,  Frankfort,  Ky.:   Fossil  shells.     1621  (25523)  (XIII-A). 
Larsen,  L,  Alpha,  Wash.:  Mineral.     1430  (XVI). 
Lartigue.  Dr.  G.  B.,  Blackville,  S.  C. :  Plant.     1610  (XV). 
Laws;  Franklin,  Windoni,  N.  C. :  Minerals.     1392  (XVI). 
Lea,  J.  S.,  Roswell,  N.  Mex. :  Rock.     1595  (XVII). 
Lee,  A.  E.,  Alpona,  Wash. :  Rocks.     17a5  (XVII). 
Legare,  Miss  Clara,  Charleston,  S.  C. :  Twelve  buttons,  tAken  from  the  uniform  of 

Thomas  Jones,  who  served  in  the  Revolutionary  war.     (Returned.)     1226  (I). 
Lewis,  B.,  Thurber,  Utah.     Rock.     1580  (XVII). 
Lewis,  W^Uliam  H„  North  Fork,  Pa. :  Mineral.     1534  (XVI). 
Lighton,  William  R.,  Omaha,  Nebr. :  Fossils.     1^58  (XIII-A). 
Ligoif,  Joseph,  Massie's  Mill,  Va. :  Mineral.     1488  (XVI). 
Lindsey,  H.  A.,  Asheville,  N.C. :  Mineral.     1513  (XVI). 
Linthicum,  Cassady,  Hyattstown,  Md. :  Ores.     1376.     (Returned.)     1734. 
Lipscomb,  R.  S.,  Beans  Creek,  Tenn. :  Spider.     1327  (X). 
Livingston,  Alexander,  Wichita,  Kans. :  Four  specimens,  supposed  to  be  Chinese  or 

Japanese  coins.     1530  (I). 
Long,  John,  Sand  Point  Station,  Idaho:  Ore.     1432  (XVII). 
Long,  Le  Roy,  Lowesville,  N.  C. :  Insect.     1295  (X). 
Louden,  J.  Albert.  Frenehville,  W.  Va. :  Spanish  bill  ($30).     1531  (I). 
T^)we,  Camille,  Knights  Ferry,  Cal. :  Insects.     1406, 1480  (X). 
LowB;  James  II.,  Knights  FeiTy,  Cal. :  Butterfly.     1318  (X). 
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T^wenBt>eln,  William,  jr.,  Keokuk,  lowi:  Four  specimens  of  beetles.     1274  (X). 
Luce,  George  S.,  Galesville,  Wis. :  Clay  found  in  a  phosphate  bed  in  Florida.    1739 

(XVII). 
Lnke,  J.  C,  Irwinville,  Ga. :  Insect.    1273  (X). 
Luse,  J.  E.,  Cisco,  Tex. :  Ore.     1452  (XVII). 
Lyle,  S.  W.,  Madison,  Ind. :  Moth.     1314  (X). 
Lyons,  Rev.  J.  A.,  Gonzales,  Tex. :  Plant.     1732  (XV). 

McAlemey,  C.  W.,  Plymouth,  Pa. :  4  specimens  of  rock.     (Returned.)     1578  (XVII). 
McCann,  A.  F.,  Jeffersouville,  lud.:  Insect.     1400  (X). 
MeConnel,  William,  Muncie,  Ind. :  Insect.     1363  (X). 
McDonald,  Col.  Marshall,  U.  S.  Commissioner  of  Fisheries,  through  Mr.  Richard 

Rathbun:  2  a])ecimens  of  minerals.     1302  (XVI). 
McGIoskey,  Joseph  J.,  Asheville,  N.  C. :  Butterfly.     1335  (X). 
MoGuire,  F.  M.,  Chico,  Mont. :  Ore.     1456  (XVII). 
Mclntyre,  James  M.  R.,  River  Dennis,  Nova  Scotia:  Insect.     1495  (X). 
McKendree,  Mrs.  M.  L.,  Fort  Klamath,  Oregon:  Collection  of  butterflies.     1769  (X). 
McLucas,  J.  D.,  Marion,  S.  C. :  Scales  of  Gar.     1275  (VII). 
MacRae,  Hugh,  Wilmington,  N.  C. :  Small  seetl.     1737  (XV.) 
McVay,  William,  Prineville,  Oregon:  Ore.     1598  (XVII). 
Main,  H.  H.,  IJncoln,  Nebr. :  Insects.     1285  (X). 

Malone,  George  W.,  Hornbeak  Post  Office,  Tenn. :  Ore.     (Returned.)     1532  (XVII). 
Marsh,  Charles  H.,    Dulzura,  Cal. :    Pale  bat.     1768    (25941)  (IV)     (purchased  for 

World's  Columbian  Exposition). 
Marsh,  Charles  W.,  Topeka,  Kaus. :  Spider.     1397  (X). 
Martin,  John,  &  Company,  Montreal,  Canada:  Two  musk  oxen.     (Returned.)    1764 

(IV). 
May,  AVilliam,  Cooperstown,  N.  Y. :  2  specimens  of  moth.    1278  (X). 
Mercer,  R.  W.,  Cincinnati, Ohio:  25  specimens  of  arrow-point«  ma<le  by  Prof.  J.  C. 

Steele,  of  Wallula,  Wash.      (Returned.)     1434  (III). 
Merchant,  Rufus  B.,  Fredericksburg,  Va. :  Insect.     1289  (X). 
Mercier,  W.  G.,  Alpha,  Wash. :  Ore.     (Returned.)     1403  (XVII). 
Merrill,  G.  P.     (See  under  Prof.  W.  J.  Brown.) 

Miles,  William  H.,  Salt  Lake  City,  Utah :  Clay.     (Returned.)     1673  (XVII). 
Miller,  H.  D.,  Plainville.  Conn. :  2  specimens  of  mica  and  specimen  of  ()uartz  crystal. 

1485  (XVI). 
Miller,  J.  S.,  Chewehih,  Wash. :  Ore.     1722  (XVII). 

Miller,  W.,  Grand  Rapids,  Mich. :  Fossil  sIhUs  an<l  other  nuiterial.     1619  (XIII-A). 
Mirick,  H.  D.,  The  Portland,  Washingtim,  D.  C.  :  Samples  of  clay  and  shale.     1618 

(XVII). 
Monrots  Arthur  B.,  Le  Raysville.  Pa. :  Insect.     1766  (X). 
Morehouse,  F.  A.,  Atlantic  Highlands,  N.  J. :  Stone  implement  iVniud  in  Bethel,  Conn. 

(Returned.)     1741  (III). 
Moyers,  F.  H..  Copi)'s  Ford.  Tenn. :  Ore.     (Returned.)     1426  (XVII). 
Murch,  Elmer  F.,  Ellsworth,  Me. :  BircU'  skins.     1617, 1746.     ( Returned.)     (V-A). 
Murn,  Paul,  Boulder,  Mont. :  Ore.     1638  (XVII). 
Myers,  A.,  Havre,  Mont. :  Insects.     1414  (X). 

Narrin,  Mrs.  M.  L.,  Goodrich,  Mich. :  3  specimens  of  rocks.     1288  (XVII). 
Navarre,  I.  A.,  Chelan,  Wash. :  Ore.     1596  (XVII). 
Neal,  Dr.  James  C,  Lake  City,  Fla. :  Minerals.     1312  (XVI). 
Neefe,  Miss  Bessie,  Sweden,  Pa. :  Insect.     1267  (X). 
Nehring,  Prof.  A.,  Berlin,  Germany:  Specimens  of  a  remarkable  see<l  (fruit  from  the 

lower  peatbogs  of  Klinge).     1751  (XV). 
Nelson,  William,  Columbia,  Va. :  Specimen  of  supposed  soapstone  and  a  specimen  of 

ore.     1339  (XVII). 
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Newlon,  Dr.  W.  S.,  Oswepo,  Kans. :  Mineral;  doll's  head  h  apposed  to  havel>een  found 
in  bitiimiuous  coal;  mnmnial  bones;  mineral  or  rock;  lbs.sil  wood.  1291.1487. 
(Ketnrned.)     1549,  1649, 1709  (XVI,  III,  VIII,  XVI,  XIV). 

Newport,  Miss  Eddie,  Glasgow,  Ky. :  Living  snake,  sent  with  a  view  to  purchase. 
1446  (24894)  (VI). 

Ohl,  H.  ('.,  Blairsville,  l*a.:  Owl,  woodchuck,  and  partridge.  (Returned.)  1529 
(V-A). 

Oliver,  Stanley  A.,  Texarkana,  Ark.:  Insect.     1749  (X). 

Olney,  A.  M.,  Wyoming,  R.  I. :  Worm  found  in  the  gizzard  of  a  heu.     1731  (XI). 

Onidorff,  C,  Mount  Olive  Post  Office,  Va.:    Ore.    1248  (XVII). 

Osburn,  William,  Nashville.  T«'nn. :  Insects  from  Colorado.    1597  (X). 

Overstrcet,  J.T.,  jr.,  Ehnwood,  Tenn. :  Indian  pipe.     (Returned.)     1552(111). 

Overstreet,  Robert  L.,  Dade  (Mty,  Fla. :  Butterlly.     1728  (X). 

Palmer,  .Tames,  OrautAvillc,  Utah :  Ore  from  Eagle  Mine,  8kull  Valley  mining  dis- 
trict.   (Returned.)     1257  (XVII). 

Peel,  Hon.  Samuel  AV.,  M.  C.    (See  under  Edward  H.  Dell.) 

Pence,  W.  ('..  Shenandoah,  Va. :  Spider.     1353  (X). 

Pennypacker,  .1.  L.,  Haddonfield,  N..J. :  Stone  implement.    (Returned.)     1424  (III). 

Perkins,  F.  S.,  Burlington,  Wis. :  395  copper  implements  and  jwrforated  tooth  of  a 
bear.     1761  (III). 

Perry,  George  W.,  State  geologist,  Rutland,  Vt.:  Teeth  of  manuual.  (Returned.) 
ia59(IV). 

Richer,  Miss  Annie  B.,  Pasadena,  Cal. :  Samples  of  Indian  drawn-work,  East  Indian 
drawn-work,  and  Si>anish  drawn-work.    1465  (II-A). 

Pisor,  J.  H.,  Horr,  Mont.:  Stones,  rock.     1276  1726  (XVII). 

Player,  P.  P.,  Bledsoe,  Ala.:  2  sperimms  of  ore.     (Keturued.)     1574  (XVII). 

Pleas,  C.  E.,  Clinton,  Ark. :  3  wasps.     1740  (X). 

Porter  &  Butler,  Baker  City,  Oregon:  2  spe<'imens  of  stone.     U>84  (XVII). 

Powell,  Dr.  Tat^-,  Starke,  Fla.:  Insect.     1444  (X). 

Price,  Samuel,  Dnnlap.  Ariz.:  2  sp4*cimens  of  rock.     1702  (XVII). 

Prindlc,  A.T.,  Ebeusburg,  Pa.:  (iiant  water-])ug.     1713  (X). 

Proctor,  J.C,  U.S.  National  Museum:  lusfct.     1377  (X). 

Quelch,  Bertram,  AVilmiugtou,  N.  C. :  2  butterflies.     13.32  (X). 

Raber,  Charles  A.,  South  Riverside,  Cal. :  Ore.     (Heturue<l.)     1573  (XVII). 

Raglaud,  .J.  M.,  Osceola,  Mo. :  Mineral.     152()  (XVI). 

Ragsdale,  G.  H.,  Gainesville,  Tex. :  Marine  shells;  2  birds' .skins.  (Returned.)  1388 
(V-A,  IX). 

Rathbuu,  Richard.     (See  under  Col.  Marshall  McDonald.) 

Rathfiu,  .Je.sse,  West  Fairview,  Pa.:  Insects.     1306  (X). 

Rawlings,  L.  A.,  Box  Elder,  Colo.:  Hock.     (Returned.)     1661  (XVII). 

Rawson,  Frank,  .Judsdn,  Ga. :  Copper  coin.     (Retnrned.)     1259  (I). 

Ray,  Garrett,  D.,  Burnsville,  N.  C:  Mineral.     1546  (XVI). 

Remingt<»n,  S.  C,  Phillipsburg,  Mont.:  Ore.     (Retnrned.)  1563  (XVII). 

Remsburg,  Georg<*  .1.,  Oak  Mills,  Kans.:  Fragm<»nts  of  bones  found  in  a  mound  near 
Oak  Hill.     1521(111). 

Rexward,  Henry,  Thomas,  W.  Va. :  Mineral.     12^1  (XVI). 

Richardson,  W.  D.,  Fredericksburg,  Va. :  Insects.     (Returned.)     1660  (X). 

Richmond,  Charles  W.,  Greytown,  Nicaragua:  Bows  and  arrows;  2  ardneological 
objects;  mammal  skin;  birds'  skins:  birds'  eggs;  reptiles  and  batnichians ; 
fishes;  shells;  insects;  crustaceans;  bone.  (Purchase<l,  with  the  exception  of 
mannnal  skin,  birds' eggs,  and  bone).  1692  (II-A,  III,  IV,  V-A,  V-B,  VI,  VII,  IX, 
X,  XI,  XII ).  (The  bone — sternum  of  Brown  Pelican — was  retained  under  aocesslou 
26460.) 

Bicketts,  Miss  L.  W.,  Baton  Rougo,  La. :  Worm.     1418  (X). 
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Ridenoiir,  Joseph,  Hucktou,  Va:  Insect.     VSHl  (X). 

Ridenour,  William  B.,  Rrooklvn,  \.  Y. :  Subterraiieau  fungi.     1404  (XV). 

Rider,  1. 1.,  Granite  C.'auon,  Wyo. :  Water  insects.     1714  (25779)  (X). 

Roberts,  P.  H.,Graball,  Tox. :  Medal  supposed  to  have  belonged  t^  La  Salle,  which 
was  lost  in  Montgouierv  County,  Tex.,  and  recently  found  while  plowing.  (Re- 
turned.)   1517  (1). 

Robinson,  8.  A.,  Orlando,  Fla. :  Small  fossils;  samples  of  phosphatic  deposits.  1473, 
1628  (XII,  XVI). 

Rogan,  James  W\,  Rogersville,  Tenu. :  Bird  in  the  flesh.     1469  (XII).     ' 

Rogers,  Archibald,  Hyde  Park  on  Hudson,  N.  Y. :  Collection  of  drawings  by  George 
Catlin.     (Returned.)     1667  (I). 

Rogers,  O.  P.,  Marengo,  111. :  Supposed  meteoric  iron  and  bog-iron  ore.     1514  (XVI). 

Roineyn,  Capt.  Henry,  U.  S.  A.,  Mount  Vernon,  Ala. :  Specimen  of  supposed  poisonous 
spider.     1317  (X). 

Rosborough,  J.  B.,  Aransas  Pass.  Tex. :  Rock  deposits  and  soil.     1453  (XVII). 

Rosenthal,  Joseph.  New  York  City,  N.  Y. :  6  skins  of  Birds  of  Paradise.  125-1  (24589) 
(V-A).         . 

Rothenrtue,  Peter  U.,  San  Antonio,  Tex. :  Violin.     (Returned.)     13.36  (1). 

Rowo,C.  H..  Worcester,  Mass. :  Five  lots  of  insects.  (Returned.)  1474.1582,1643, 
nftl.  1763  (X). 

Raggles,  Charles,  Bronson,  Mich. :  Ivory  implement  from  near  Orland,  Ind.  (Re- 
turned.)    1584  (III). 

Sampsell,  Miss  Addie,  New  Orleans,  La. :  Insect.     1506  (X). 

Sanders,  A.  G.,  Sanders,  Cal. :  Plants.     1507  (XV). 

Sandford.  J.  W.  A.,  jr..  Montgomery,  Ala. :  Butterfly.     1401  (X). 

Scherr,  Julius,  Eglon,  W^  Va. :  Mineral.     1644  (XVI). 

Schramm,  Ernst.  Leavenworth,  Kans. :  Insect.     VM7  (X). 

Science  College,  Imperial  rniversity,  Tokio,  Japan,  through  Prof.  I.  Ijima:  68  Jap- 
anese birds.     1712  (V-A). 

Shatter,  A.  W.,  Raleigh,  N.  C. :  Fragment  of  feldspar.     1479  (XVII). 

Shannon,  W.  W.,  Clay  Lick,  Ohio.:  Small  image  from  a  mound  on  Flint  Ridge. 
(Returned.)     15.39  (III). 

Sharp,  Dr.  D.     (See  under  British  Museum.) 

Shearer,  Mrs.  R.  A.,  Stofiel,  Nev. :  Insects.     1372, 1496, 1.525  (X). 

Shelton,  J.C,  Roseland,  Va. :  Minerals.     1416  (XVI). 

Shott,  W.  C,  M.  A.,  Principal  of  New  Philadelphia  Business  College,  New  Phila<lel- 
phia,  Ohio:  Butterfly.     12.56  (X). 

Shumaker,  P.  F.,  Flat  Creek,  La. :  Sample  of  black  and  white  sand.     ir>83  (XVII). 

Sim]»son,  A.M.,  Formau,  N.  Dak.:  Cocoons  taken  from  box  ehler  trees.     1676  (X). 

Simpson.  Stewart.  Kuthburg,  Idaho:  Rock.     1715  (XVll). 
*Sinaw,  William,  Eutaw,  Ala.:  3  stone  implements.     1698  i^III). 

Sivyer,  Leonard  D.,  Spokane,  Wash.:  Ore.     (Returned.)     1579  (XVII). 

Slocum,  J.W.,  Knoxville,  Tenn. :  Mineral.     1730  (XVI). 

Smith,  A.  M.,  Minnejipolis,  Minn. :  Collection  of  American  colonial  coins  and  paper 
money.     (The  larger  ])artof  this  collection  was  returned.)     1743  (I). 

Smith,  B.O.,  Lyerly,  Ga.:  Minerals.     1311  (XVI). 

Smith,  Charles  N,  Bell   Branch,  Mich. :  5  arehaMdogieal  objects.     (Returned.)     1707 

(III). 

Smith,  Mrs.  E.  L.,  La  Plata,  \.  Mex. :  Stone  and  an  ornament  maile  of  stone.  (Re- 
turned.)    1699  (XVII). 

Smith,  G.A.,  Liberty,  Tenn.:  Insect.     1428  (X). 

Smith,  Harlan  I.,  Saginaw,  Mich.:  Alcoholic  specimen  of  a  portion  of  the  leg  of  a 
water  amphibian,  covered  with  a  peculiar  growth;  alcoholic  specimens  of  some 
parts  of  crayfish  with  parasites  attached.     1735  (XV). 
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Smith,  John  E.,  Fort  Supply,  lud.  Terr. :  Spider.     1483  (X). 

Smith,  Joseph  E.,  Post  Oak  Springs,  Tenn. :  Mineral.     1627  (XVI), 

Snyder,  Jacoh,  Two  Taverns,  Pa. :  Supposed  meteorite..    (Returned.)     1329  (XVI). 

Snyder,  W.  E.,  Beaver  Dam,  Wis. :  46  species  of  coleoptera;  24  specimens  of  coleop- 
tera.     1299,  1717  (25781)  (X). 

Somers,  Dr.  J.  F.,  Cristield,  Md. :  Sing.     1478  (24942)  (XI). 

Somers,  John,  Cle-Elum,  Wash.:  Specimen  of  supposed  quartz  and  2  specimens  of 
supposed  coal.     1360  (XVII). 

Soule,  George,  Billings,  Mont. :  Male  Rocky  Mountain  sheep.     1561  (25298)  (IV). 

Speer,  Mrs.  F.  S.     (See  under  I.  S.  V.  Speer.) 

Speer,  I.  S.  V.,  Wooster,  Ohio,  through  Mrs.  F.  S.  Speer:  Moth.     1281  (X). 

Spencer,  E.,  Big  Pine,  Cal. :  4  specimens  of  ore.     1677  (XVII). 

Spencer,  Miss  Florence  J.,  Lake  Worth,  Fla. ;  Insect.     1448  (X). 

Sprinkel,  Mrs.  H.  A.,  Dulinsville,  Va. :  Insect.     1492  (X). 

Sprinkel,  J.  W.,  Dulinsville,  Va. :  Insects.     1450,  1460  (X). 

Squires,  W.  H.,  The  Plains,  Va. :  Mineral.     1527  (XVI). 

Stacy,  W.  i).,  Hampton,  Va. :  Specimens  of  dried  rats.     (Returned.)     1605  (IV). 

Staples,  E.,  jr.,  Riversidcj  Cal.:  Shark's  egg.     1583  (VII). 

Steele,  Prof.  John  C,  Rock  Hill,  S.  C. :  Rock.     1538  (XVII). 
(See  under  R.  W.  Mercer.) 

Stephenson,  A.,  Cincinnati,  Ohio:  Indian  arrow-head  from  San  Miguel  Island,  oppo- 
site Santa  Barhara,  Cal.     1693  (25720)  (III). 

Stevens,  W.E.,  Wenatchee,  Wash. :  Ores.     1436,  1509  (XVII). 

Stinson,  B.,  New  York  City:  Clay  from  Indiana.     1540  (XVII). 

Storey,  Thomas  H.,  Duluth,  Minn. :  Mammal  skins.     (Returned.)    1411  (IV). 

Stoutfer,  Jeremiah,  Wooddale,  Pa.:  Ores.     1593,  1599,  1639.     (Returned.)     (XVII.) 

Stout,  R.  C,  Caddo,  Tex. :  Rocks.     1686.     (Returned.)     1708  (XVII). 

Stovall,  D.  O.,  Muldrow,  Ind.  T. :  Nuts.     1567  (XV). 

Stufflebeam,  H.  E.,  Delancy,  Ark. :  Ore.     1736  (XVII). 

Stump,  W.  J.,  Hartmonsville,  W.  Va. :  Ore.     1767  (XVII). 

Suprenant,  J.  V.,  Anaconda,  Mont. :     Ores.     (Rt-turned.)     1.537  (XVII). 

Swarthout,  E.  II.,  Little  Rock  Creek,  N.  C. :     Ores.     i:«3  (XVII). 

Taylor,  Jones,  Ivanjiah,  Cal. :     Ores.     (Returned. )     1325  (XVII). 

Taylor,  N.  W.,  Oberlin,  Ohio:  AiTow-head.     (Returned.)     1528  (III). 

Teagarden,  G.  H.,  Memphis  Mine,  Organ,  X.  Mex. :     Rocks.     1499  (XVII). 

Thompson,  H.  G.,  Meuekauiiee,  Wis. :  Insect.     1449  (X). 

Thomps(m,  William  Nelles,  (^hatliaui,  Kent  County;  Ontario,  Canada:  Confedera- 
tion belt.     (Returned.)     1757  (II-A). 

Thomson,  G.  S.,  Nashville,  Tenn. :  Cryptogams.     1633  (XV). 

Thome,  R.  F.,  luka,  Miss. :  Red  clay  and  mineral.     (Returned.)     1606  (XVII). 

Thornton,  H.  R.,  New  York  City.  Ivory  coat  of  mail  obtained  from  an  E8kim<9'of 
Capt;  Prince  of  Wales,  and  plates  of  iron  dug  up  at  the  8am<^  place.  15fK)  (26018) 
(II-A). 

Thorp,  Keedie  E.,  Renwick,  Iowa:  Insect.     1481  (X). 

Tifton,  McN.     (No  jwldress  given  except  (ireen  Mountains) :  Mineral.     1646  (XVI). 

Tingley,  D.  S.,  San  Mateo,  Florida:    Insect.     1427  (X). 

Tompkins,  Charles  C,  Salem,  Va. :  Insect.     1665  (X). 

Torrence,  Charles  E.,  Washington  Heights,  111. :  Inse<'t.     1258  (X). 

Trump,  A.  C,  Lake  Valley,  N.  Mex. :  Ore.     (Returned.)     1551  (XVII). 

Tnislow,  Edward,  Sunnnit,  N.  J. :  Insects.     1425  (X). 

Turner,  Dr.  J.  S.,  Granbury,  Tex.:  Insects.     1630  (X). 

Ulrich,  E.  O.  Newport,  Ky. :  Graptolites.     Um  (XIII-A). 

Van  Deren,  C.  E.,  Cottonwood,  Ariz. :  Stone.     1645  (XVII). 

Van  Dyke,  J.  (^,  Buffalo,  Wyo, :  Insect.    1438  (X). 
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Vaill,  E.  E.,  St.  Augustine,  Fla. :  Clay.     15:^3  (XVII). 

Velie,  Dr.  J.   W.,  Academy  of  Natiu-al  Science,  Chicago,  111.:  Calcareous  Hponges 
from  northern  Michigan.     1558  (XI). 

Vickers,  George  H.,  Lame  Deer,  Mont.:  Supposed  volcanir*  material.     (Returned.) 
1568  (Xyil). 

Von  Ringharz,  Thoo.,  Middletown,  Va. :  Mineral.     1613  (XVI). 

Walker,  J.  M.,  Kingston,  N.  Mex. :  Minerals.     1442  (XVI). 

Wallace,  H.  C,  Alta  City.  Utah. :  Ore.     1510  (XVII). 

Wallace,  James  L.,  Shreveport,  La. :  Insect.     1748  (X). 

Waltermire,  Amos  S.,  Fort  Smith,  Ark. :  Mineral.     1300  (XVI). 

W^amer,  Claude  C,  Carthage,  Mo. :  Insect.     1704  (X). 

Warren,  Henry  &  Son,  Oregon.  Tenn. :  Ore.     1292  (XVII). 

Wayman,  G.  Turner,  Port-of-Spain,  Trini<lad,  West  Indies:  Ahout  1,050  specimena, 
representing  90  species  of  Initterdies  from  Trinidad.     1471  (25335)  (X). 

Weary,  Conrad,  Seattle,  Wash.:  Hair  hall  taken  from  the  stomach  of  a  cow.     (Re- 
turned.)    1651  (IV). 

W^einert,   Felix,   Stoamhoat  Springs,   Colo.:    Sui>po8ed  stone.     (Returned.)     1466 
(XVI). 

Wentworth,  J.  W.,  Payson,  Ariz. :  Ore.     (Returned.)     1475  (XVII). 

WeHton,  George,  Stevens  Point,  Wis.,  through  Mr.  Samuel  Cooper:  Wax  impressions 
of  coins.     1429  (XVI). 

Wheat,  Rev.  Q.  A.,  W^ardensville,  \\\  Va. :  Mineral.     1270  (XVI). 

White,  A.  W.,  Alhcrt  Lea,  Minn. :  Stone  implement.     (Returned.)     ia%  (III). 

Wliiteman,  Rev.  George  H.,  Harwood,  N.  Dak. :  Insect.     1415  (X). 

W^hitton,  William  R.,  Seattle,  Wash. :  Fossil  tooth  of  mammal.     1308  (VIII). 

Wilkes,  Miss  Sarah  E.,  Charlie  Hope,  Va. :  Sample  of  earth.     1354  (XVII). 

Williams,  J.  H.,  Chark^Hton,  S.  C,  through  R.L.  Garner:  Bones  from  the  phosphate 
beds  near  Charleston.     1365  (VIII). 

Wilson,  Reid  A.,  Connecticut:  Moth.     1268  (X). 

W^ilson.  Miss  Tillie,  Stockton.  N.  J. :  Worm.     1305  (X). 

Wilvert,  E.,  Sunbury,  Pa.,  through  S.  P.  Wolverton:   Ores;   mineral.     1310,  1680, 
1522  (XVI,  XVII). 

W  inters,  Milo,  Crown  Point  Center,  N.  Y. :  Ores.     (Returned.)     15.56  (XVII). 

Wolverton,  S.  P.     (See  under  Emile  Wilvert.) 

Woodruff,  Miss  Anna,  Wessington,  S.  Dak. :  Butterfly.     1333  (X). 

W'oodrutf,  L.  D.,  jr.,  .Johnstown,  Pa. :  Butterfly.     1252  (X). 

Woodward,  Charles  L.,  New  York  City:  Three  of  Catlin's  cartoons,  full-length  por- 
traits of  Indians.     (Ueturned.)     1614  (I I-A). 

WORTHEN,  C.  K.,  Warsaw,  111.:  Wolves' skins;  mammal  skin;  91  named  skins  and 
skulls.     1321. 1542, 1577  (IV). 

WOTHERSPOON,  Lieut.  W.  W..  U.  S.  A.,  Mount  Vernon,  Ala. :  Ore.     16S1  (XVII). 

Ykatts,  L.  K.,  Elba,  Va. :  Ores.     128:^  (XVII). 


44  REPORT    OF    NATIONAL    MUSF.UM,   1892. 

Index  to  Jint  of  specimens  sent  for  examination  and  report^  arranged  ffeoyraphically. 


S<»nn'e. 


North  Ainoricn: 

Britiah  America . 

(Viitml  Aroerira. 

Moxi«'o 

Unit4Ml  State's : 

Alabama 

AriKona 

Arkansaa 

California 


No.  of  lot . 


135t>.  141>5. 16^.  law,  1754, 1757. 

mr2 

13H.J,  14tliK  l&MJ.  l.VJO.  1716 


Total. 


Coloniilo 

Counecticut 

Delaware 

District  of  Columbia. 
Florida 


1317.1367, 1401. 1.'i74. 16.^7. 1681.\(»8 

1468. 1475.  ViZi,  1553, 15ft2, 1645, 1702, 1756. 1770 

ViOO.  1435. 1447. 1521,  1.564. 1636, 1647. 1740, 1740. 175S 

1313, 1318, 1325.  i:Wl,  1406. 1421, 1441, 1465. 1480. 15o7. 1547, 
1573,  1583, 1616. 1620, 1625, 1677, 16!)3. 1710.  1768. 

125:j,  1466, 1403, 1541.  1507, 1661. 16H7 

1268. 1 4«5. 1503.  Hi.57. 1 74 1 


1, 


Mi 


(tcorgia. 
Idaho . . . 
IllinoiH  . 


Indian  Territory . 

Imliuna 

Iowa 

KanHiW 


Keutnck}- 

L  luiKianu 

Maine 

Maryland 

Ma.SHiU'hiiH«>ttH. 

Mirhi^HU 

MinnoKotii 

MiHHiMHippi 

MiHHoiiri   

Montana 


Nebraakp 

Nevada 

New  •!  vTHvy . . 
New  M«'xi<'0. 
New  York  — 


North  Carolina 


North  Dak«tta. 
Ohio 


OlclAhoma  Turrit  or^' 

Oregon 

Pennsylvania 


1302, 1328, 1377. 1462. 1580. 1618. 1642 

1312, 1323, 1370. 1427, 1444, 1448, 1464. 1467. 147J,  1518. 1533. 

l.->88, 1628,  1671, 1728. 1739. 

12.59,  127:J,  1311, 1398,  lti.50, 1772 

1272, 1431, 1432.  HM8.  Hi89. 1715, 1752 | 

1258. 1290, 1321. 1366. 1497,  1504. 1514. 1542. 1558. 1577,1654, 

lti59. 

1433, 1463, 1483. 1567 

1249, 1314, 1363. 14(X).  14.37, 1445, 1540. 1584. 1701, 1724 

12.50.  1264.  1274, 1280, 1298, 131.5, 1481. 1498, 1519. 1026 

U'91. 1347. 1373. 1397.  1487. 1502, 1512,  15:M).  1549, 1649, 1700,; 

1709, 1711.  I 

13.'>5. 1446. 1486. 1516, 1621 .  1682, 1760 

1260.1418. 1506.  ltJ83. 1748 ' 

1262,  1271. 1455, 1404, 1569, 1571, 1617, 1746 ' 

1376.  1.3a5, 1478. 1640.  1666. 1734 

1408.  1413, 1474,  l.'i82. 1624. 1643, 1705, 1763 

1288. 1458, 1619, 17o7, 1 729. 1735 

1358,1407,1411,1635.1743 

1.371,1591,1601,1606.1641,1720 

1269. 1.304, 1472, 1526,  l.'>55, 1.570, 1.585, 17r>4. 1747. 1771 

1276, 1386, 1414, 1420,  U56, 1.5.37, 1546, 1561, 150.3. 1568. 1.586. 

16«)0. 16:J8, 1663. 1674. 1726. 1745. 1762. 

1263, 1285.  i:rr.5, 1402, 1658 

1372.  1 496.  1525 

1305.  1319, 1399, 1424, 1425, 1457. 1484, 1.500 

1251, 1265, 1442, 1491, 1499, 1551, 1.505,  ie91> 

1254, 1277. 1278, 1296, 1297, 1337, 1342.  IMA.  1346, 1351,  1404, 

1.524.1543,1556,  1608,1614,1623.  1631.  1634.165.5,  1660. 

1667, 1670, 1679,  llttZ,  1727. 1738. 
1295, 1334, 1332, 1335,  ir>2, 1379,  i:«3. 1392, 1439, 1470, 1501, 

1513, 1544, 1545, 1565, 1587, 1604,  1733,  1737,  1742.  1755, 

1774. 

1415,1676 

1255. 12,56.  1281. 1286,  130:i.  1309, 1328, 1302, 1387. 141i,  1454. 

1528, 1539,  1560, 1562, 1598, 1632. 1706. 

1575,  ia52 

1356, 13x2. 1391. 1684, 1710, 1769 

1252, 1267, 1279. 1204. 1306, 1310. 1.329, 1341. 1345, 1.361, 1470, 

1477.1505,  1522,  1529,  1534,1566,  1578,1503,  1509,1039. 

1680, 1«6, 1718, 1708. 
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Index  to  list  of  npccinienH  sent  for  eram'i nation  and  report j  arranged  geotjraphically— Con- 

tinned. 


Noiir««' 


No.  of  lot. 


Total. 


nhod«^  Island \T,\\  , 

South  Carolina '  Vim,  1275,  IXU,  1364, 1365. 149«.  1538, 1581. 1607, 1610, 161 1 

South  DakoUi i:W:j.  1410, 1515, 1609, 1029 

Tenne-MW !  1292. 1327, 1426, 1428, 1469, 1532, 1552. 1572, 1576. 1612, 1627, 

16:W.  1668, 1691, 1697. 1723, 172.').  1730, 1736. 
Texa« 12'J3. 1320,  13.36,  i:j49.  1374, 13>W.  1390, 1440, 1452.  I45:i,  1517.  \ 

1548, 1559, 1603, 1030.  1672. 1686, 1696. 1708. 1732. 

VU\\ 1257, 1389, 1422. 1510. 1580. 1 615. 1653. 1656, 1673. 1675,  1678.  \ 

\      1694. 1744.  ' 


Vrnnonf 
Virginia 


Washington  . . 


1359. 


1248, 1261, 1282, 1283, 1287, 1289,  1307, 1322. 1330, 13.39, 1348, 
i:j53, 1354,  1378,  i:Wl,  1393,  i;»6. 1416,  1417,  1443,  1450, 
1460,1476,  1488,1492.1508,  1511,  1520,  1527.  1550,  1605. 
1613,  1660. 1665. 1685. 1721, 1750, 1764, 1773. 
1301. 1.308. 1340, 1343. 13.57. 1360, 1403, 1419, 1430, 1434. 14:t6, 
1451,  1459, 1461,  1509, 1579,  1596,  1651, 1664.  1718,  1722, ; 
1753, 1765.  ' 

Wwt  Virginia 1270, 1284, 1369, 1380,  1384, 1423, 1482,  IKU,  1022, 1044, 1662,  | 

1759. 1767.  I 

Wisconsin 1299.1338,1395,  1429, 1449.  1554, 1602,  1717. 1761 

Wyoming 14:J8. 1714 | 

from  unknown  lot-alit v 1646 


West  Indies. 


(     1471. 
\    131tJ. 


Sontli  Ani«ri<',a: 

Peru 1405 

Europe,  including — 

(Jreat  Britain 1535 

France 1368 

(Icmiany 1489. 1751 . 

Italy 1489.  l.')94. 


Poland I  1489. 


Asia: 


Japan 1712 


FORKKJN    KXCHANGES. 


1 
11 
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19 

20 

13 

1 

39 
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13 

9 
2 
1 
1 
I 


1 
1 
2 
2 
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Exclianges  of  specimens  with  foreign  museums  lias  been  eon  tinned 
during  the  year,  with  results  as  given  below.  The  '^  domestic"  ex- 
changes are  indicated  in  the  "Accession  List"  (Section  v). 


ETHNOLOGY. 


Prom  the  British  Museum,  London,  England,  have  been  received 
four  throwing-sticks  from  Australia,  for  which  ethnological  objects  have 
been  sent  in  return. 

From  the  Koyal  Zocilogical  Museum,*  Florence,  Italy  (througu  Prof. 
Henry  H.  Giglioli,  director),  has  been  received  a  collection  of  ethno- 


*  Other  parts  of  the  coUect ion  nM*eive<l  from  this  museum  are  referred  to  uiid^r 
Ptiehistoric  Anthropology  and  Marine  Invertebrates. 
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logical  objects  obtained  principally  from  New  Guinea,  for  which  an 
equivalent  lias  been  sent.  A  very  valuable  and  interesting  collection 
of  objects  from  the  Andaman  Islands,  has  been  promised  by  Prof. 
Ciiglioli. 

The  Icelandic  Natural  History  Society  (through  Mr.  B.  Grondal, 
president)  transmitted  articles  of  clothing  forming  part  of  a  woman's 
(jostume,  and  carved  wooden  vessels  used  for  food,  in  return  for  a  col- 
lection of  marine  invertebrates. 

Casts  of  Easter  Island  tablets  have  been  sent  to  Dr.  A.  B.  Meyer, 
director  of  the  Eoyal  Zoological  and  Anthropological-Ethnographical 
Museum,  Dresden,  Germany,  for  which  an  equivalent  has  been  prom- 
ised. 

PUKlIISTOHir   ANTlIKOPOLOCiY. 

Mr.  Henry  Balfour,  The  Museum,  Oxford,  England,  has  sent  several 
flint  cores,  paleolithic  implements,  scrapers  and  hatchets.  Five  speci- 
mens of  candle-fish  (Thaleiehthys  pacijicvs)  have  been  transmitter!  to 
Mr.  Balfour. 

A  collection  of  archaeological  objects  from  France,  Italy,  Egypt,  Brit- 
ish Ilondiu^as,  and  a  few  from  the  Andaman   Islands  (not  forming  a 
part  of  the  collection  referred  to  under  Ethnology),  have  been  received 
from  Prof.  Henry  Giglipli,  direcjtor  of  the  Eoyal  Zoological  Museum, 
Florence,  Italy. 

Mr.  Edward  Lovett,  Croydon,  England,  transmitted  a  number  of 
paleolithic  imi)lements  and  worked  flints  from  various  i)arts  of  Eng- 
land, for  which  an  equivalent  has  been  sent. 

Thirty  seven  objects  relating  to  prehistoric  anthropology  have  been 
received  from  Dr.  Paolo  Mantegazza,  director  of  the  Naticmal  Museum 
of  Anthropology,  Florence,  Italy,  for  which  fifty-tive  similar  si)ecimen8 
have  been  returned. 

MAMMAI^. 

From  the  British  Museum,  Lond(m,  England  (through  Dr.  Henry 
Woodward)  were  received  four  teeth  of  a  nuimmoth,  Elephas  primi- 
genius. 

The  skin  and  model  of  skull  of  a  California  sea-lion  have  been  sent 
to  Dr.  Robert  Collett,  director  of  the  Zoological  Museum,  Christiania, 
Norway,  in  return  for  specimens  already  received. 

From  the  Australian  Museum,  Sydney,  New  South  Wales  (through 
Dr.  Edward  P.  Ramsey,  curator),  has  been  received  a  very  flne  (collec- 
tion of  marsupials,  in  c<mtinuation  of  an  exchange. 

The  Auckland  Museum,  Auckland,  New  Zealand  (through  Prof.  T.  F. 
Cheeseman,  director),  transmitted  birds'  skeletons  in  return  for  a  col- 
lection sent  bv  the  museum. 

From  the  Museum  of  Natural  History,  Paris,  France  (through  Dr. 
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E.  Beauregard),  have  bet»ii  received  mammal  skins,  birds'  skeletons, 
and  an  alcoholic  specimen  of  Chimpanzee,  in  continuation  of  an  ex- 
change. 

BIRDS. 

A  collection  of  birds'  skins  has  been  sent  to  Mr.  IJ.  E.  J)resser,  Lon- 
don, Enghind,  for  which  an  equivalent  has  been  promised. 

From  Kev.  Henry  B.  Tristram,  The  ( 'Olle^^^e,  Durham,  England,  have 
been  received  birds'  skins  from  N«»w  Guinea,  New  Caled«)nia,  New  Heb- 
rides, and  Fiji  Islands,  for  whiith  similar  specimens  have  been  sent. 

Birds'  skins  have  be<Mi  sent  ii-om  the  Auckland  Museum,  Auckland, 
New  Zealand  (through  Prof.  T.  F.  Ch<»eseman),  in  return  for  specimens 
already  transmitted  by  the  National  Museum. 

From  the  Museum  of  Natural  History,  Paris,  France  (through  Dr.  E. 
Beauregard),  have  be^n  received  birds'  skins  from  Madagascar,  the 
Philippine  and  adjacent  islands,  in  c(mtinuation  of  an  exchange. 

From  the  Australian  Museum,  Sydney,  New  South  Wales  (through 
Dr.  Edward  P.  Eamsay,  curator),  have  been  received  birds'  skins,  in 
continuation  of  exchanges. 

FISHES. 

Thirty-seven  species  of  deep-sea  fishes  were  sent  to  the  Royal  Zoolog- 
ical Museum,  Copenhagen,  Denmark  (Prof.  Dr.  C.  Liitken,  director),  in 
return  for  specimens  already  received. 

MOLLl'SKS. 

From  ]Mr.  ( •.  F.  Ancey,  Boghari,  Algeria,  have  been  received  very 
iine  specimens  of  African  shells,  for  which  an  equivalent  will  be  sent. 

Mr.  M.  Cossman,  Paris,  France,  transmitted  Tertiary  fossils  from  the 
Paris  basin,  France  (the  first  installment),  in  return  for  Claiborne  shell- 
marl  already  transmitted  by  the  National  Museum. 

Mr.  Hugh  Fulton,  London,  England,  transmitted  specimens  of  Va- 
luta auUca  L,  from  the  Indo-Pacific  Ocean.  SiKM'imens  of  Turvicula 
Bairdii  have  been  sent  to  Mr.  Fulton  in  return  for  specimens  already 
reiicived. 

Si>ecimens  of  shell- marl  from  Claiborne,  Ala.,  have  been  sent  to  Mr. 
G.  F.  Harris,  London,  England,  for  which  European  Miocene  fossils 
have  beeen  promised  in  return. 

Mr.  William  Moss,  Ashton-under-Lyne,  England,  has  transmitted 
specimens  of  Bulimus  acvfua^  with  microscopic  slides;  specimens  show- 
ing serrated  organ  and  details,  and  12  microscopical  slides  showing 
dentition  of  British  mollusks,  in  return  for  publications  sent. 

ixsp:cts. 

From  Dr.  William  Eichhoff,  Strasburg,  Cermany,  have  been  received 
typical  specimens  representing  species  of  North  American  and  exotic 
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Scolytida^,  all  new  to  the  collection,  for  which  an  equivalent  has  been 
sent. 

Mr.  Paul  Noel,  liouen,  France,  has  sent  specimens  of  European  in- 
sects, for  which  an  equivalant  will  be  transmitted. 

From  the  Auckland  Museum,  Auckland,  New  Zealand  (through 
Prof.  T.  F.  Gheeseman,  director),  have  been  received  si)ecimens  of  in- 
.  sects  in  return  for  specimens  already  sent. 

MARINE  INVERTEBRATES, 

From  Prof.  George  S.  Brady,  Mowbray  Villa,  Sunderland,  England, 
have  been  received  specimens  of  British  fresh-water  CydopidWj  in  ex- 
change for  echinoderms  and  corals  already  sent. 

From  the  lioyal  Zoological  Museum,  Florence,  Italy  (through  Prof. 
Henry  Giglioli,  director),  have  been  received  8i)onges  from  the  banks 
of  the  Lampedusa,  for  which  an  equivalent  has  been  sent. 

Specimens,  representing  22  species  of  European  Pa{juridiv  and  Pycno- 
gonida  have  been  transmitted  by  liev.  A.  M.  Norman,  Durham,  Eng- 
land, in  return  for  specimens  of  Pycnogonida  already  sent. 

The  Otago  University  Museum,  Dunedin,  New  Zealand  (through 
Prof.  T.  Jeffrey  Parker),  transmitted  si)ecimens  of  crustaceans,  for 
which  crinoids  and  specimens  of  Nesturus  and  Amhlystoma  have  been 
sent  as  an  equivalent. 

From  the  Australian  Museum,  Sydney,  New  South  Wales  (through 
Dr.  Edward  P.  Hamsay,  curator),  have  been  received  specimens  of 
crastaceans  and  asteroidea;  also  spexumens  of  echinoderms.  Echino- 
derms have  been  sent  in  exchange  for  those  re(»eived. 

Crustaceans  and  radiates  have  been  transmitted  to  the  Royal  Zo()log- 
ical  Museum,  Copenhagen  (Prof.  Dr.  C.  Liitken,  director),  in  return  for 
specimens  which  have  been  received. 

INVERTEBRATE  FOSSILS   (PALEOZOIi:). 

A  collection  of  grai)tolites  have  been  received  from  the  Australian 
Museum,  Sydney,  New  South  Wales  (through  Dr.  Edward  P.  Ramsay, 
curator),  for  whiirh  a  similar  collection  will  be  returned. 

Mr.  L.  Tornquist,  Lund,  Swedcm,  transmitted  specimens  of  grapto- 
lites,  in  exchange  for  specimens  of  similar  nature  previously  sent. 

FOSSIL   PLANTS. 

Prof.  Dr.  A.  Nehring,  Berlin,  Germany,  transmitted  spexiimens  of 
Cratopleura  helvetica  Nehring,  for  which  an  eciuivalent  in  seeds  has  been 
sent. 

From  the  Royal  Swedish  Aca<leiny  of  Sciences,  Stockholm,  Sweden, 
have  been  received  specimens  of  Siberian  Phanerogams,  for  wbich  an 
equivalent  will  be  sent. 
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Botaiiiciil  specimens  have  beeu  received  from  the  Auckland  Museum, 
Auckland,  New  Zealand  (throuj^h  Prof.  T.  F.  Cheeseman,  director), 
for  whicli  an  (equivalent  lias  been  sent. 


MINKHALS. 


Prof.  A.  iStren^,  (riessen,  (lermany,  transmitted  minerals,  for  which 
an  equivalent  will  be  sent. 


(iKOUKJY. 


Mr.  K.  N.  Worth,  Plymouth,  England,  transmitted  ores  and  geologi- 
cal material  in  excliange  for  specimens  already  sent. 


IM  HLICATIONS. 

The  public  demand  for  the  publications  of  the  Museum  is  constantly  in- 
creasing, ])utcomi>aratively  few  applications  can  be  favorably  considered 
on  account  of  the  very  limited  appropriation  for  printing.  Some  years 
ago  both  the  Proceedings  and  Bulletins  of  the  Museum  were  reprinted 
by  the  Smithsonian  Institution  in  its  Miscellaneous  Collections.  By  this 
means  it  was  possible  to  supply  a  large  number  of  libraries  with  these 
publications.  The  Institution  has,  however,  for  several  years  ceased  to 
do  this.  The  entire  distribution  of  these  i)ublications  now  falls  upon 
the  Museum,  and  with  an  edition  of  only  3,0i)0  copies  of  the  Proceed- 
Migs  and  of  the  Bulletins,  it  is  evident  that  a  large  number  of  deserving 
libraries  must  be  excluded  from  the  mailing-list,  as  well  as  many  stu- 
dents to  whom  these  volumes  would  be  of  great  assistance. 

HKPOKTS    OF   THK    NATIONAL    MUSEUM. 

During  the  year  the  Report  for  1889  was  distributed.  This  volume 
contains  the  following  papers: 

1.  The  museiimrt  of  the  future.     By  G.  Brown  GotMle. 

2.  Te   Pito  Te   Heuua,  or   Easter   Island.     By  William  .J.   Thomson,  paymaster, 
U.  8.  Navy. 

3.  Ahorigiual   skin  dressing;  a   study    hased   on   niaU'rial    in  the    I'.  S.  National 
Museum.     By  Otis  T.  Mason. 

4.  The  XHima,  or  Americjin   li<»n    (/'V/ia  concolor  of  Linnaeus).     By  Fre<lerick  W. 
True. 

5.  Animals  recently  extinct,  or  threjit.ene<l  with  extermination,  as  represented  in 
the  collection  of  the  U.  S.  National  Museum.     Bv  Frederic  A.  Lucas. 

« 

H.  The  development  of  the  Americjin  rail  and  track,  as  illustrated  l»y  the  collection 
in  the  U.  S.  National  Museum.     By  .1.  Klfretli  Watkins. 

7.  Explorations  in  Newfouu<lland  and  Lahrador  in  1887,  made  in  connection  with 
the  cruise  of  the  I'.  8.  Fish  (.'ommission  Schooner  (iraiiipMH.     By  Frederic  A.  Lucas. 

8.  On  a  hronze  Buddha  in  the  U.S.  National  Museum  (reprint).     By  Charles  De 
Kay. 

The  manuseript  of  the  reports  for  1890  and  1891  has  beeu  transmitted 
to  the  Publie  Printer. 

H.  Mis.  114,  pt.  3 1 
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PmuKKDINGS   (»F  TIIK   NATIONAL   MUSKIJM. 

Volume  XIII  (1890)  of  the  Proceedings,  embracing  separates  790  to 
841,  was  issued  durinj^  the  year.  This  volume  contains  665  pages,  with 
38  plates  and  11  text-flgures.  A  list  (»f  the  titles  of  the  separate 
papers  is  given  on  pp.  61,  62  of  the  Keport  for  1891.  A  table  contain- 
ing an  enumeration  of  tlu^>  papers  by  subjects  is  given  on  p.  63  of  than 
Eeport. 

All  the  papers  constituting  Volume  xiv  of  the  Proceedings  and 
embracing  numbers  842-886,  inclusive,  have  been  published  separately 
during  the  year.     A  list  of  these  paiMjrs  is  here  given  by  title: 

No.  842.  l-Htalo[;ue  of  tlu'  frcsli-wattT  lislies  of  South  America.     By  Carl  H.  Eigeu- 

luauu  and  liosa  S.  Ki;yreinnaiin.     Pj>.  1-81. 
No.  843.  Fislu's  collected  by  William   P.  Seal  in  Chesapeake  Bay  at  Cape  Charles 

City,  \'a.,  Septvniber  Hi  to  ()ct<)ber  3,  1890.     By  Barton  A.  Bean.     1^. 

S3-l>4. 
No. 844.  List  of  North  Aiueriean  lan(.  and  fresh-water  shells  received  from  the  U.S. 

l)ei>artnient  of  Agriculture,  with  notes  and  eoniuient«  thereon.     By  Rob- 
ert E.  C.  Stearns.     Pp.  96-106. 
No.  845.  Kelations  of  temperature  to  vertebrae  among  tishes.     By  David  Starr  Jordan. 

Pp.  107-120. 
No.  846.  Report  upon  a  collection  of  fishes  made  at  Guayuias,  Sonora,  Mexico,  with 

descriptions  of  new  species.     By  Barton  W.  Evermanu  aud  Oliver  P. 

.Jenkins.     Pp.  121-165. 
No.  847.  Oc6cri]>tion  of  a  new  genus  and  s])ecics  of  tailless  batrachian,  from  tropical 

Anieri<'a.     By  Leonhard  Stejneger  and  Frederick  C.  Test.     Pp.  167, 168. 
No.  848.  On  the  structure  of  the  t(»ngue  in  humming  birds.     By  Frederic  A.  Lucas, 

Pp.  169-172. 
No.  849.  On  some  new  or  interesting  West  American  shells,  obtained  from  the  dredg- 

ings  of  the  U.  S.  F^ish  Ctnuuiissicm  steamer  Albatross  in   1888.  and  from 

other  sources.     By  William  H.  Dull.    Pp.  173-191. 
No.  850.  Descriptions  (»f  two  .sup])08ed  species  of  mice  from  Costa  Rica  and  Mexico, 

with  remarks  on  UeHpvromijH  mdanophrys  of  Cones.    By  ,1.  A.  Allen.    Pp. 

193-195. 
No.  851.  Contributions  toward   a  monograph  of  the  Noviuid(e  of  temperate  North 

America;     Revision  of  Mamfntra.     By  .John  B.  Smith.     Pp.  197-276. 
No.  852.  Report  upon  the  Anntlida  polifchwta  of  Beaufort,  N.  C.     By  E.  A.  Andrews. 

Pp.  277-:i02. 
No.  853.  On  Kleginus  of  Fischer,  otherwise  called  Til eaia  or  rieurogaduH,     By  Theo« 

dore  A.  Gill,  m.  d.,  pii.  d.    Pp.  303-305. 
No.  854.   List  of  shells  collected  on  the  west  coast  of  South  .Vmerica,  principally  be- 
tween latitudes  7'  30'  8.  and  80'  49'  N..  by  Dr.  W.  H.  Jones,  surgeon, 

U.  S.  Navy.     By  Robert  E.  C.  Stearns.     Pp.  307-:i35, 
No.  855.  Description  of  new   genera,  species,  and   subspecies  of  birds  from  Costa 

Rica.     By  George  K.  Cherrie.     Pp.  337-346. 
No.  856.  Description  of  apodal  fishes  from  the  tropical  Pacific.     By  Charles  H.  Gil- 
bert.    Pi>.  347-352. 
No,  857.  Description  of  a   new   species  of  chamelecui  from   Kilima-Njaro,   eastern 

Africa.     By  Leonhard  .Stejneger.     P.  1353. 
No. 858,  The  genus  Panopvnn,     By  James  E.  Benedict  and  Mury  J.  Rathbun.     Pp. 

,355-385. 
No.  859.  Some  observations  on  the  Havesu-Pai  Indians.     By  R.  AV.  Sbufeldt.    Pp. 

387-390. 
No.  860.  The  Navajo  belt- weaver.    By  R.  W.  Shufeldt.    Pp.  391-393. 
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No.  861.  On  the  genera  LaMchfhys  and  Ptfeudolabriiii.    By  Theodore  Gill.     Pp.  395-404. 

No.  862.  Description  of  a  new  soincoid  lizard  from  East  Africa.  Wy  Leouhard 
Stejneger.     P.  405. 

No.  863.  Description  of  a  new  species  of  lizard  from  the  Island  San  Pedro  Martir, 
Gulf  of  California.     By  Leonhard  Stejneger.     P.  407. 

No.  864.  Description  of  a  new  North  American  lizard  of  the  genus  SauramaluH.  By 
Leonhard  Stejneger.     Pp.  40^-411. 

No.  865.  Notes  on  and  a  list  of  hirds  and  eggs  collectiMi  in  .Vrctic  America,  1861-1866. 
By  K.  MacFarlane.     Pp.  4i:^-446. 

No.  866.  On  the  characters  of  some  paleozoic  fishes.     By  E.  D.  Cope.     Pp.  447-4«>3. 

No.  867.  Description  of  a  new  species  of  whip-poor-will  from  Costa  Rica.  By  Rohert 
Ridgway.     Pp.  465,  466. 

No.  868.  Notes  on  some  birds  from  the  interior  (»f  Honduras.  By  Robert  Ridgway. 
Pp.  467-471. 

No.  869.  Not^s  on  some  Costa  Ricau  binls.     By  Robert  Ridgway.     Pp.  473-478. 

No.  870.  Note  on  PachyrhnmpuH  alhinucha  Burmeister.  By  Robert  Ridgway.  Pp. 
479, 480. 

No.  871.  Description  of  two  supposed  new  forms  of  ThamnophUum.  By  Robert  Ridg- 
way.    P.  481. 

No.  872.  Description  of  a  new  sharp-tailed  sparrow  from  (California.  By  Robert 
Ridgway.     Pp.  483,  484. 

No.  873.  Notes  on  Scehporus  variabiHfi  and  its  geographical  distribution  in  the  Tnited 
States.     By  Ijeonhard  Stejneger.     Pp.  485-488. 

No.  874.  Notes  on  the  Japanese  birds  contained  in  the  Science  College,  Imperial 
University,  Tokyo,  Japan.     By  Leonhard  Stejneger.     Pp.  489-498, 

No.  875.  Notes  on  the  cubital  coverts  in  the  birds  of  paradise  and  bower  birds.  By 
Leonhard  Stejneger.     Pp.41>9, 500. 

No.  876.  Notes  on  some  North  American  snakes.    By  Leonhard  Stejneger.   Pp.  501-505. 

No.  877.  Note  on  the  genus  Sitt<i8omun  of  Swainson.  By  Robert  Ridgway.  Pp.  507- 
510. 

No.  878.  On  the  snakes  of  the  Californian  genus //ic/rafiura.  By  Leonhard  Stejneger- 
Pp.  511-515. 

No.  879.  Notes  on  Costa  Ricau  birds.     By  George  K.  Cherrie.     Pp.  517-537. 

No.  880.  Scientific  results  <»f  explorations  by  the  U.  S.  Fish  Commission  Steamer 
Albatross.  No.  xxii.  Descriptionsof  thirty-four  new  species  of  fishes  col- 
lected in  1888  and  1889,  principally  among  the  Santa  Barbara  Islands 
and  in  the  Gulf  of  California.     By  Charles  H.  Gilbert.     Pp.  539-566. 

No.  881,  The  biology  of  the  hymenopterous  insects  of  the  family  Chalcididw.  By 
L.  O.  Howard.     Pp.  567-588. 

No.  882.  A  critical  review  of  the  characters  and  variations  of  the  snakes  of  North 
America.     By  E.  D.  Coi>e.     Pp.  589-694. 

No.  883.  Note  on  the  geuim  Hiatiila  of  Lac^pMe  or  Tan /^^a  of  Mitchill.  By  Theo- 
dore Gill.     P.  695. 

No.  884.  Note  on  the  genus  CAo«(r/rmM«  or  AVwo^>f«r««.  By  Theodore  Gill.  l*p.  697- 
699. 

No.  885.  On  the  genus  (r««^/i«nacfi»<Aii«  of  Bleeker.     By  Theodore  Gill.     Pp.  701-704, 

No.  886.  Notes  on  the  TrtraodontoiiJea.     By  Theodore  Gill.     Pp.  705-720. 

Of  Volume  xv  the  following  papers  were  issued  separat^tly  duriug 
the  year : 

No.  887.  Preliminary  descriptions  of  thirty-seven  new  species  of  hermit  crabs  of  th^ 
genus  Eapagurus  in  the  IJ.  S.  National  Museum.  By  James  E.  Benedict. 
Pp.  1-26. 

No,  888,  Description  of  two  apparently  new  flyc«>tcber8  from  Costa  Bica.  B^  George 
K.  Cherrie.    Pp.  27;  28. 
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Of  tlie  I^iiUetin,  Parts  A  to  K  of  No.  39  have  been  issued.  Tliis  Bulle- 
tin is  published  in  separate  pamphlets,  each  one  containing  instruc- 
tions to  collectors  in  some  sp(»cial  department  of  natural  history.  The 
nianuscri])ts  of  Parts  F  (Directions  for  Collecting  and  Preserving  In- 
sects) and  G  (Instructions  for  Collecting  Mollusks,  and  other  Useful 
Hints  for  the  Conchologist)  have  been  transmitted  to  the  Public  Printer. 
It  is  hoped  that  this  series  of  instructions  t^)  collectors  will  prove  of 
service  to  naturalists  and  others  engaged  in  making  natural  history 
collections.  It  is  i)robable  that  before  very  h)ng  additional  contribu- 
tions to  this  series  will  be  made,  containing  suggestions  to  (collectors  in 
other  branches  of  natural  history. 

In  addition,  No.  41,  Bibliography  of  Dr.  Charles  Girard,  and  No.  42, 
A  Preliminary  Descriptive  Catalogue  of  the  Systematic  Collections  in 
Economic  (leoh)gy  and  Metallurgy  in  the  National  Museum,  byMr.F.  P. 
Dewey,  have  been  i)ublished.  The  manuscri])t  of  Bulletin  No.  40,  Bib- 
liograi)hy  of  George  N.  Lawrence,  by  Dr.  G.  Brown  Goode,  has  been 
temporarily  withdrawn. 

In  order  to  meet  special  requirements  in  connection  with  the  descrip- 
tion of  certain  valuable  collections  in  the  National  Museum,  it  has  been 
decided  to  issue,  from  time  to  time,  monograjdisof  collections  in  quai^to 
form.  This  series  of  publications  will  be  known  as  the  *'  Special  Bulle- 
tin." During  the  year,  No.  1  of  this  series,  entitle<l  "Life  Histories  of 
North  Americiin  Birds,''  has  been  issued.  This  book  has  been  ])rei)ared 
by  Charles  P],  Bendire,  U,  S.  Army,  honorary  curator  of  the  department 
of  birds'  eggs  in  the  U.S.  National  Museum.  It  is  based  largely  upon 
the  collections  in  the  Museum.  The  prepai'ation  of  this  book  was  com- 
menced in  accordance  with  the  wishes  of  Professor  Baird.  The  present 
volume  relates  oidy  to  land  birds.  It  is  hoped  that  before  long  Capt. 
Bendire  will  be  enabled  to  prepare  for  publication  subsequent  vol- 
umes relating  to  the  same  general  subject. 

A  large  number  of  papers  upon  scientific;  subjects  has  been  published 
by  officers  of  the  Museum  and  other  specialists.  These  are,  for  the 
most  i»art,  based  on  collections  in  the  museum,  and  are  referred  to  by 
title  in  the  Bibliography,  constituting  Section  iv  of  this  rei}ort.  The 
authors  of  the^e  papers  are  seventy-five  in  number,  thirty-two  of  whom 
are  connected  with  the  Smithsonian  Institution  or  the  National  Museum. 
The  pai>er8  referred  to  in  the  Bibliograi)hy  number  2.'58,  and  relate  to 
the  following  subjects: 
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Miihjeot. 


AdministrHtioii 

Bio;;niphy 

JMnla 

Ethnology 

Kxploratioii 

FitfheH 

Fo8i»ila 

Geology 

Graphic  art^i 

History 

Mammals 

Marine  invort(>hr:it«*H 

Minerals 

Molliisks 

Oriental  antiqiiiti»<8 

Prehistoric  anthroiwlogy. 

Hetvnt  plantH 

Kept Ue4  and  batrachiuiiH. 

TnuiMi>ort4tioii 

Mis«'elUiniroUri 


Uy   ofli- 
cers  of 
.the  Mu- 
seum. 


By  invest!- 

j^ators  not 

offirially 

connected 

with  the 

Museum. 


Total 


3 

1 

6 

18 

9 

•••••*  *•••••• 

:\ 

1 

18 

6 

17 

1 

2 

o 

" 

2 

*«.*  ••••• 

4 

............. 

4 



10 

do 

15 

1 

1 

» 

12 

27 

15 

4 

8 

7 

2 

160 

72 

VISITORS. 


During  the  year  the  k)tal  luimber  of  visitors  to  the  Musenin  ]>iii]c1iDg 
was  269,S25,  aud  to  the  Smithsonian  Institution,  114,817. 
The  niontlily  register  of  visitors  is  as  follows: 


Year  and  month. 


1891 


July 

August 

Septeml>er. 

0<rtolM'r 

Xovemher . 
DecemlMT. 


1892: 


National 
Museum 
building 


'  Smith. 
I  sonian 
imilding. 


'  20,415 

24, 933 

I  2(5, 977 

22. 3H7 

I  17. 52(» 

!  20.  »H2 

I  15. 4^9 

I  25.  75H 

'  22. 453 

29. 31M) 

'  2<J.397 

June I  17, 152 


January . 
February 
March  . . . 

April 

May 


Total !     209 ,  825 

Appnixiniate  daily  averay:*"'  <•»  »  basis  of  .'{13  days  in  tlie  y«'ar '  8C2 


8,350 
9,856 
9,552 
9.  :wi 
7, 038 
9,089 

7.185 
10, 7:w 

9,706 
10.710 
16.215 

7,130 

114,817 
367 
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Since  1881  a  cjirefnl  n^conl  of  visitors  to  the  Museum  and  Smith- 
sonian buildings  lias  been  kei)t.  The  results  up  to  June  30,  1892,  are 
here  presented : 


Yfiir. 


Mnsoiini 
ImilfUiig. 


Sinithson-       Total  to 
inn  build-  i  both  build- 
iug.  iiigH. 


1881. 
1882. 
1883. 


1884 

1885  ( January-Jiiue) . 
1885-'86 


188C-'87 

1887-'88 

1888-89. 

1889-*90 

1890-91 

1891 -92 


t.'H), 
167. 
2(J2. 
195. 
107, 
174. 
216, 
249. 
374. 
274. 
286. 
269, 


OOi) 
455 
188 
322 
365 
225 
562 
665 
843 
324 
426 
825 


152,  744 

104.823 

91, 1.30 

60,428 

88.960 

98.  552 

102, 863 

149, 618 

120.894 

111.669 

114,817 


150, 000 
T20. 199 
.307,  Oil 
286.452 
167,793 
263.185 
315. 114 
352.  528 
524. 461 
395, 218 
398. 095 
384,642 


Total 2, 668. 200   1, 196.  498    3, 864, 608 


LECTURES   AND   MEETINGS   OE   SOCIETIES. 

As  in  previous  years,  the  use  of  the  lecture  hall  has  been  granted  for 
lectures  and  meetings  of  societies.  Lectures  have  been  held  under 
the  auspices  of  the  National  (leographic  Society  as  follows: 

December  30^  1S91. — Peary  Jiud  tbe  West  Greeulainl  expedition.  By  Dr.  Benjamin 
Sharp. 

February  SG,  1892, — Military  surveying  dnring  tlie  eivil  war.  By  Mr.  Gilbert 
Thompson  and  Maj.Joel  Hotehki8.s. 

March  18. — Coon  Mountain,  Arizona,  and  the  Diablo  nieteorit^^.s.  By  Mr.  G.  K.  Gil- 
bert. 

March  25. — Greece  and  Palestine.     My  Mr.  W.  A.  Croftut. 

April  1. — The  cruise  of  the  Albatross  through  the  Straits  of  Magelhui.  By  Prof. 
Leslie  A.  Lee. 

April  8. — A  trip  through  Bolivia.     By  Lieut.  C.  H.  Harlow,  V.  S.  Navy. 

April  1.5.— The  Cliff  Dwellers.     By  Mr.  VV.  H.  Holmes. 

April  2^. — The  Challenger  Expedition,  with  some  of  its  srientirte  result*.  By 
Prof.  John  Murray. 

May  13. — The  gates  and  strait-s  of  Kurope  and  Africa.     By  Mr.  Talcott  Williams. 

The  following  meetings  of  asso<*iations  and  scientific  societies  have 
been  held:  The  American  Pomological  Association,  September  23;  the 
American  Historical  Association  (eighth  annual  meeting),  December 30; 
the  American  Forestry  Association,  December  30;  the  American  Geo- 
graphical Association,  December  30;  the  National  Association  of  Dairy 
and  Food  Commissionei-s,  March  30  and  31;  the  National  Academy  of 
Sciences,  April  19-22. 

At  the  meeting  of  the  National  Academy  of  Sciences  the  following 
papers  were  i)resented : 

An  American  Maiir.     G.  K.  Gilbert. 

The  form  and  efficiency  of  the  iced  bar  btiKe  a]»paratuH  of  the  U.  8.  Coast  and 
Geodetic  Survey.     K.  8.  Woodward. 
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On  Atmospheric  Radiation  of  Heat  in  Meteorolojjy.     C.  Abbe. 

On  the  Dellecting  Fort'ws  tbat  Produco  tli«  Diurnal  Variation  of  tho  Normal  Tor- 
restrial  Magnetic  Field.     F.  H.  Bijrelow. 

Abstract  of  Results  from  tbe  U.  S.  Coast  and  (Jeodetie  Survey  Magnetic  Observa- 
tory at  Los  Angeles,  Cal.,  1882-1889,  Part  III.  Dilferontial  Measures  of  tbe  Hori- 
zontal Component  of  tbe  Magnetic  Force.     C.  A.  Scbott. 

On  tbc^  Anatomy  and  Systematic  Position  of  tbe  Meeoptera.     A.  S.  Packard. 

On  tbe  Laws  of  tbe  Variation  of  Latitude.     S.  C.  Cbandler. 

On  tbe  Causes  of  Variations  of  Period  in  tbe  Varialde  Stars.     S.  C.  Cbandler. 

On  tbe  Force  of  Gravity  at  Wasbington.     T.  C.  Mendenball. 

On  tbe  Recent  Variations  of  Latitude  at  Wasblngtou.     T.  C.  Mendenball. 

On  tbe  Acoustic  Properties  of  Aluminum,  witb  experimental  illustrations.  A.M. 
Mayer. 

Disruption  of  tbe  Silver  Haloid  Molecule  by  Mecbanical  Force.     M.  Carey  Lea. 

On  the  Homologies  of  tbe  ('ranial  Arches  of  the  Reptilia.     E.  D.  Cope. 

On  tbe  Osteology  of  tbe  genus  Annklla,    E.  D.  Cope. 

Tbe  Astronomical,  Geodetic  and  Electrical  Conswiuences  of  Tidal  Strains  within 
an  Elastic  Terrestrial  Spheroid.     ('.  Abbe. 

Asiatic  Influences  in  Europe.     W.  S.  Morse. 

Exhibition  of  Cbladni*s  Acoustic  Figures  transferred  to  paper  Avitbout  distor- 
tion.   A.M.Mayer. 

On  Electrical  Discbarges  through  poor  vacua,  and  on  Coronoidal  Discharges. 
M.  I.  Pupiu. 

Biographical  Memoir  of  William  Ferrel.     C.  Abbe. 

A  definition  of  Institutions.     J.  \V.  Powell. 

Several  other  societies  held  their  annual  meeting  in  Washington. 
Among  them  may  be  mentioned  the  National  Art  Association,  May  16- 
30;  American  Microscopical  Society,  August  11,12;  Association  of 
American  Agri<;ultural  Colleges  and  Experiment  Stations,  August  12- 
15;  Association  of  Official  Agricultural  Chemists,  August  13,15;  So- 
ciety for  the  Promotion  of  Agricultural  Sciences,  August  17, 18;  Wash- 
ington Chemical  Society,  August  17, 18;  (xeological  Society  of  A meri<».a, 
August  23,24;  International  Congress  of  Geologists,  August  25-Sep- 
tember  1;  American  Association  for  the  Advancement  of  Science,  Au- 
gust 17-September  2. 

STT^DENTS. 

During  the  past  year,  as  heretofore,  the  National  Museum  has  con- 
tinued to  aid  students  and  others  engaged  in  scientific  work  by  lend- 
ing them  material  to  be  used  in  connection  with  their  researches. 
Among  the  more  important  loans  made  during  the  year  are  the  follow- 
ing :  A  specimen  of  Maia  to  Mr.  J.  E.  Ivf  s,  of  the  Philadelphia  Academy 
of  Natural  Sciences.  Pieces  of  Gorgonians  and  sponges  for  micro- 
scopic work  to  Mr.  G.  R.  Lumsden,  Greeneville,  Conn.  Crayfishes,  from 
Lake  Chapala,  Mexi<!0,  to  Prof.  Walter  Fa.xon,  Museum  of  Comparative 
Zoology,  Cambridge,  Mass.  An  example  of  Dendroica  pityophila  to 
Mr.  C.  B.  Cory,  Boston,  ^fass.  Central  American  birds  to  Mr.  Osbert 
Salvin,  Londcm,  England.  Turtles  to  Dr.  (r.  Baur,  Clark  University, 
Worcester,  Mass.  Anatomical  specimens  to  Prof.  R.  Wiedersheim, 
Freiburg,  Germany.    Anatomical  specimens  to  Mr.  W.  B.  Barrows^ 


56  REPORT   OF    NATIONAL   MUSEUM,  1802. 

Departiiieut  of  Agriculture,  Wiishin<»  ton.  Skins  aiid  skulls  of  Capromys 
to  Dr.  J.  A.  Allen,  New  York  City.  Skeletons  of  Fruit  Bats  to  Dr. 
Harrison  Allen,  IMiiladelpliia,  Pn.  A  series  of  California  Ilemiptera- 
heteroptera  to  Prof.  A.  L.  Montandon,  Bucharest,  Kouniania.  A  fossil 
])lant,  Zamiostrobm  mirahillH^  to  Prof.  H.  Graf  zu  Solnis-Laubach, 
University  of  Strasburg,  (Jerniany.  Material  lias  also  been  furnished 
to  the  Bering  Sea  Commission,  in  connection  witli  its  investigations 
concerning  the  fur-seal. 

During  the  session  of  the  International  Congress,  in  August,  many 
of  the  leading  ])aleontologist8  and  geologists  of  Europe  examined  the 
collections  of  the  Museum.  Dr.  O.  P.  Hay,  of  Irvington,  Ind.,  spent 
some  time  studying  the  Indiana  reptiles  and  batrachians.  Prof.  P.  L. 
Packard  availed  himself  of  the  opportunities  offered  for  study  in  the 
department  of  geohigy  during  a  portion  of  the  year,  and  has  rendered 
valuable  service  in  determinative  and  analytical  work.  Dr.  G.  Baur, 
of  Clark  University,  Worcester,  Mass.,  has  examined  the  collection  of 
Ghelonians. 

FINANCE,  PROPERTV,  SUPPLIES,  AND  AOC^OT^NTS. 

The  8t4itements  relating  to  these  branches  of  the  administrative  work 
have  been  prepared  by  Mr.  W.  V.  (3ox,  chief  clerk. 

The  appropriations  made  by  Congress  in  behalf  of  the  U.  S.  National 
Museum  for  the  fiscal  year  ending  Junt*  30, 1802,  are  as  follows: 

For  c<mtinuing  the  preservation,  exhibiti(m,  and  increase  of  the  col- 
lections from  the  surveying  and  exph)ring  exi)editions  of  the  (iovern- 
meut,  and  from  other  sources,  including  salaries  or  compensation  of  all 
necessary  employes,  $145,000. 

For  cases,  furniture,  fixtures,  and  ai)phances  required  for  the  exhibi- 
tion and  safe  keeping  of  the  collections  of  the  National  Museum,  in- 
cluding salaries  or  compensation  of  all  nex^essary  emi)loyes,$25,000. 

For  the  expense  of  heating,  lighting,  electrical,  telegraphic,  and  tel- 
ephonic service  for  the  National  Museunj,  $12,000. 

For  removing  the  ohl  boilers  under  the  Museum  hall  in  the  Smith- 
sonian building,  and  replacing  them  with  new  ones,  and  for  necessary 
alterations  and  connections  of  steam-heating  api)aratus,  and  for  cover- 
ing i)ipes  with  lire-i)roof  material,  $3,000. 

For  removing  decaye<l  wooden  floors  in  the  Museum  building,  substi- 
tuting granolithic  or  artificial  stone  therefor,  and  for  slate  for  covering, 
trenches  containing  heating  and  electrical  apparatus,  including  all 
necessary  material  and  labor,  to  be  immediately  available,  85,000. 

For  the  Smithsonian  Institution,  for  printing  labels  and  blanks,  and 
f9r  the  bulletins  and  annual  volumes  of  tlie  proceedings  of  theNational 
Museum,  $15,000. 

For  i)ostage  stamps  an<l  foreign  postal  cards  for  the  National  Mu- 
seum, $500. 
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PRK8ERVATION   OF  COLLBCTIONS. 

At  tiie  time  of  submitting  the  report  for  1891  from  this  office,  the 
unexpended  balanee  of  the  appropriation  for  tlie  preservation  of  col- 
lei^tiona  held  to  meet  liabilities  contracted  during  the  fiscal  year  end- 
ing June  30, 1891,  was  $7,979.99.  Since  theu  bills  have  been  vouchered 
and  pai<l  as  follows ;  $489.9»*i  have  been  expended  for  services ;  $1,079.37 
for  supplies;  $4,191.51  for  specimens;  $708.15  for  books;  $420.40  for 
statiimery;  $273.04  for  travel;  $405.95  for  freight,  making  a  total  of 
$7,088.41,  and  leaving  an  unexpended  balance  July,  1892,  of  $291.58, 
to  settle  an  account  of  Elkington  &  Company,  London,  and  to  meet  a 
few  other  small  bills  still  outstanding. 

From  the  appropriation  of  $145,000  for  the  fiscal  year  ending  June 
30,  1892,  the  disbursements  are  as  follows: 

For  salaries  or  compensation,  $119,911.79;  for  special  or  contract 
services,  $2,839.04;  for  specimens,  $0,340.12;  for  general  supplies, 
$2,038.70;  feu  freight  and  cartage,  $2,180.95;  for  travel,  $1,574.81;  for 
stationery, $842.79;  forbooks and  periodicals,  $453;  atotalof  $130,181.80, 
which  leaves  an  unexpended  balance  of  $8,818.14,  July  1, 1892,  to  meet 
outstanding  liabilities. 

FrRXITrRK    AND   FIXTURES. 

The  unexpended  balance  of  the  appropriation  for  furniture  and  fix- 
tures for  1891,  lield  to  meet  liabilities  contracted  during  that  fiscal 
year,  was  $3,090.54.  The  following  l)ills  liave  been  vouchered  and  paid 
from  this  balance:  One  thousand  one  hundred  and  eighteen  dollars  for 
exhibition  cases;  $43.50  for  drawers,  trays,  etc.;  $397.91  for  glass; 
$240.77  for  hardware,  tools,  cloth,  etc.;  $723.70  for  glass  jars  and  con- 
tainers for  specimens;  $737.05  for  lumber;  $52.77  for  paints,  oils,  and 
brushes;  $316.70  for  office  furniture;  $42.40  for  tin,  lead,  etc.;  $11.88 
for  rubber  goods;  $2.85  for  traveling  ex])enses,  making  a  total  of 
$3,088.19,  and  leaving  an  unexpended  balance  July  1,  1892,  ot  $2.35. 

From  the  appro])riation  of  $25,000  for  furniture  and  fixtures  for  the 
fiscal  year  ending  June  30, 1892,  the  disbursements  are  as  follows: 

For  salaries  or  comi>ensation,  $13,885.81 ;  for  si)ecial  or  contract  serv- 
ices, $87.90;  for  exhibition  cases,  with  designs  and  drawings  for  same, 
$305;  for  drawers,  trays,  and  boxes,  $543.72;  for  frames,  stands,  and 
miscellaneous  w<K)dwork,  $109.50;  for  lumber,  paints,  oils,  glue,  and 
brushes,  $2,159.91;  for  tools,  glass,  hardware,  and  interior  fittings 
for  cases,  $1,407.34;  for  apparatus,  glass  Jars,  vials,  ete.,  $1,191.97;  for 
office  and  hall  furniture  and  other  fixtures,  $705;  for  plumbing,  tin 
and  lead,  $999.14;  for  leatlier  belting,  rubber  tubing  for  rendering  cases 
moth  proof,  etc.,  $122.28;  for  traveling  expenses,  $2,  making  a  total  of 
$21,699.03,  and  leaving  a  balance  of  $3,300.37  on  hand  July  1, 1892,  to 
meet  outstanding  liabilities. 
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The  foUowinj*:  is  a  detailed  list  of  cases,  unit  tables,  fixtures,  ete., 
made  or  furnislied  <lurin«»  tbe  year  by  persons  outside  of  tbe  Museum: 

Two  niabogaiiy  double- width  chavh  (for  lay  fi<rureH),  $H50;  2  mahogany  unit  tablo 
eases,  $224;  V2  iiiahopiny  wall  eases,  0<iO;  5  mahogany  Kensington  ejisen,  (iray  jiat- 
t4*rn.  Jf390;  75  pairs  mahogany  wing  frames,  $U>6.50;  200  mahogany  ease  heading 
frames,  WS;  2  insect  cabinets,  $300;  200  insect  boxes,  $220;  1  oak  desk,  $102;  1  oak 
desk,  $145;  1  oak  table,  $95;  1  small  oak  desk,  $32;  12  ])iue,  half-nnit,  moth-proof 
cases,  $2)24;  1  drawing  table,  $12.50;  1  revolving  oiUce  chair,  $5;  1  umbrella  stand, 
$4.75. 

The  following  is  a  list  of  cases,  tables,  bases,  etc.,  built  in  the  Museum 
workshops: 

Three  mahogany  American  caaes;  2  mahogany  table-cases,  upright;  7  walnut  table- 
cases,  double  width;  75  moth-proof  tables,  quarter  size;  14  unit  tables,  half  size;  1 
pine  bookcase,  in  three  sections;  2  pine  bookcases,  single;  7  pine  storage  cases,  large 
size;  2  pine  unit  cases,  for  poisoning  specimens;  1  ash  case,  special ;  1  walnut  cata- 
logue-case ;  1  pine  case  for  press-copy  books. 

Cases  and  tables  repaired  or  remodeled : 

One  floor  case;  2  small  Kensington  cases;  1  Liverpool  case;  1  unit  table;  2  unit 
tables  changed  into  half  unit;  2  unit  tables,  half  size,  rendered  moth  proof;  2  unit 
tables,  quarter  size,  rendered  moth  proof;  wall  cases  on  east  and  west  sides  of  north 
hall;  2  pier  cases;  14  slide-screen  cases;  2  slide-screen  cases  for  costume  boxes;  G 
floor  cases;  1  cherry  case  for  bird  group;  1  Kensington  case;  2  unit  tables,  half  size; 
xbird  case,  old  style;  1  standard  bookcase;  2  catalogue  cases;  6  unit  tables;  2  unit 
tables,  quarter  size;  10  table  cases ;  2  wall  cases;  4  storage  cases ;  43  cases  glazed; 
884  cases  painted  and  repolished. 

Miscellaueotts  furniture,  fittings,  etc.,  made  during  the  year: 

Fifty-two  tank  boxes;  17  tin  boxes  for  collecting  specimens;  60  tin  cans  for  ship- 
ping specimens ;  721  packing  and  storage  boxes;  740  blocks  for  the  exhibition  of 
specimens;  600  special  blocks,  index,  et-c. ;  169  bases;  500  brass  label  holders;  4,000 
tin  tags;  200  oak  tags;  12  copper  tanks;  2  lead-lined  tanks;  91  label  frames;  33 
pjcture  frames;  107  unit  drawers;  132  unit  drawers,  half  size;  1,049  unit  drawers, 
quarter  size;  336  drawers  for  table  cases ;  25  drawers  for  storage,  etc. ;  381  shelves; 
19  doors. 

Miscellanex)us  fiirniture,  fittinjrs,  etc.,  repaired  and  altered  during  the 
year : 

Twenty -seven  unit  boxes  repaired;  8  unit  boxes,  double  size,  altered;  9  costume 
boxes  altered;  25  tank  boxes  repaired;  66  tin  cans  for  shipping  specimens  repaired; 
18 packing  and  storage  boxes  repaired  and  alt^ered;  1,440  blocks  sliellacked  and 
polished;  289  bases  repaired,  painted,  and  polished;  52  copper  tanks  repaired;  644 
miscellaneous  frames  hinged,  painted,  and  glazed;  71  unit  drawers  repaired  ;  1,583 
drawei's  fitted;  246  shelves  repaired  and  painted;  21  doors  altered;  999  doors  re- 
paired, eased,  and  adjusted. 

IIKATIXiJ   AND    LIGHTING. 

The  unexpended  balancte  of  the  approjiriation  for  heating  antl  light- 
ing and  electric  and  telephonic  service  for  1891,  held  to  meet  unpaid 
liabilities  for  that  year,  was  $842.34.  Bills  have  been  vouchered  and 
paid  fi'om  this  balance  as  follows:  840.20  for  coal  and  wood;  $74.75  for 
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^as;  $2(M).25  for  telephouos;  ?;m.95  for  electric  supplies;  $32.75  for 
electric  work;  $20  for  rental  of  call  boxes;  $81.79  for  heating  supplies, 
making  a  total  of  $840.00,  aud  leaving  ini  unexpended  balance  July  1, 

1802,  of$i.or>. 

From  the  appropriation  of  $12,000  for  heating  and  lighting  for  the 
fiscal  year  ending  .June  .*iO,  1802,  the  disbursements  are  as  follows: 

For  salari(»s  or  comi)ensation,  $5,218.03;  fov  special  or  coutract  serv- 
ices, $20;  for  coal  and  wood,  $3,305.85;  gas,  $1,300.51;  telephones, 
$622.05;  electric  work  and  supidies,  $124.53;  rental  of  call  boxes, $100; 
heating  repairs,  $329;  heating  supplies,  $4,3.3.02;  making  a  total  of 
$11,575.09,  and  leaving  an  unexpended  balance  July  1, 1892,  of  $424.91, 
to  meet  outstanding  liabilities. 

From  the  appropriation  of  $5,0(K)  for  removing  decayed  wooden  floors 
in  the  Museum  building,  and  replacing  them  with  artificial  stone  pave- 
ment, and  for  the  purchase  of  slate  for  covering  trenches  cont-aining 
heating  and  electrical  apparatus,  the  expenditures  for  materials  and 
services  to  July  1,  1802,  are  $4,474.64,  leaving  on  that  dat^  an  unex- 
pended balance  of  $525.36  on  hand  to  meet  outstanding  liabilities. 

With  a  view  to  securing  the  l)est  pavement  possible,  as  well  as  for 
the  puriMise  of  obtaining  for  future  guidance  a  i)ractical  knowledge  of 
the  merits  of  the  artificial  stone  flooring  made  by  different  bidders,  three 
proposals,  which  did  not  vary  materially  in  amount,  were  accepted.  It 
will  re^juire  a  greater  length  of  time  than  has  yet  elapsed  to  pronounce 
ui>on  the  relative  merits  of  these  pavements,  but  they  have  already 
proved  themselves  far  more  satisfjwtory  than  the  wooden  floors  for 
which  they  were  substituted,  and  it  is  hoped  that  it  will  soon  be  possi- 
ble to  put  down  the  same  or  some  equally  durable  form  of  pavement  in 
other  i)art*4  of  the  Museum. 

From  the  appropriation  of  $3,000  for  removing  the  old  boilers  under 
the  Museum  hall  in  the  Smithsonian  building,  and  replacing  them  with 
new  ones,  making  necessary  alterations  and  connections  of  steam-heat- 
ing apparatus,  and  covering  pii)es  with  fire-proof  material,  the  expen- 
ditures are  as  follows:  Alteration  of  pipes,  etc.,  $121;  imrchase  of  two 
new  boilers,  $2,769;  black  pipe,  etc.,  $48.47;  making  a  total  expendi- 
ture of  $2,938.47,  and  leaving  on  hand  July  1,  1892,  au  unexpended 
balance  of  $61.53  to  meet  liabilities  still  outstanding. 

The  Museum  is  under  obligation  to  Commodore  Melville,  U.  S.  Navy, 
Chief  of  the  Bureau  of  Staam  Engineering,  Navy  Department,  who,  in 
July,  1891,  at  the  request  of  the  Acting  Secretary,  appointed  a  board 
of  engineer  officers  to  prepare  specifications  and  examine  bids  for  the 
new  steam-heating  apparatus.  The  Museum  was  thus  enabled  to  profit 
by  the  skill  and  experience  of  Passed  Assistant  Engineer  Baird  and 
Assistant  Engineer  Leopold,  the  officers  designated  to  serve  on  this 
board.  The  practical  working  of  the  steam-heating  apparatus  has 
since  demonstrat<Kl  the  wisdom  of  the  board  in  the  preparation  of  the 
test  questions  and  specifications  submitted  to  the  bidders,  and  of  the 
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Museum  in  its  final  approval  of  the  proposal  of  the  firm  to  whicli  the 
work  of  putting  in  the  new  heating  apparatus  was  intrusted. 

In  addition  to  the  work  mentioned  in  the  detailed  list,  much  has  been 
accomplished  in  the  way  of  general  repairs.  The  carpenter's  shop  has 
been  extended  to  make  room  for  two  lathes;  the  storage  shed  south  of 
the  Smithsonian  building  has  been  enlarged  and  the  roof  tinned;  the 
old  paint  shop  has  been  reconstructed  for  use  by  the  special  employes 
detailed  for  servi(*e  in  connec^tion  with  the  World's  Columbian  Expo- 
sition; steam  pipes  have  been  furnished  with  casing;  tlieold  aiul  worn- 
out  fixtures  connected  with  the  ]>lumbing  of  the  Smithsonian  building 
have  been  removed  and  rei)laced  with  new ;  much  necessary  rei>airing 
has  been  done  to  the  roofs  of  both  buildings;  skylights  have  been  re- 
paired, painted,  and  glazed;  windows  have  been  glaze^l,  painted,  and 
furnished  with  weather  strips;  the  walls  in  both  buildings  have  been, 
to  a  considerable  extent,  painted  and  calcimined,  and  necessary  repairs 
in  general  have  been  made  within  the  means  available  for  this  puriK)se. 

By  the  laying  of  the  asphalt  walk  on  the  west  side  of  the  Museum, 
and  the  consequent  raising  of  the  grade  in  that  locality,  it  was  found 
that  the  surface  water,  being  turned  toward  the  wall  of  tlie  building 
and  having  no  way  of  escape,  fre([uently  collected  thieve  to  the  depth 
of  several  inc^hes.  Permission  was  accordingly  asked  of  Col.  Ernst,  U.  S. 
Army,  the  Superintendent  of  Public  Buildings  and  Grounds,  to  pro 
vide  for  the  drainage  of  this  area  by  the  laying  of  a  small  sewer  to  be 
connected  with  the  large  one  from  the  Smithsonian  building.  The  re- 
quired permit  having  been  issued,  the  work  was  done  by  the  Museum 
force,  with  materials  already  available  for  this  inu^pose. 

The  buffaloes  were  removed  from  the  shed  south  of  the  Smithsonian 
building  to  their  new  quarters  in  the  Zoiilogical  Park  on  the  20th  of 
July,  1891.  The  building  thus  vacated  was  immediately  renovated 
and  remodeled  for  the  use  of  the  i)ainters. 

The  number  of  requests  for  the  use  of  the  lecture  hall  by  the  scien- 
tific societies  of  Washington  and  the  country  has  not  varied  materi- 
ally, the  average  being  about  two  a  month.  In  some  i)arts  of  the  year, 
however,  the  hall  is  required  in  this  way  much  more  frequently,  so 
that  its  proper  ])rei)aration  as  a  room  of  public  assembly  becomes  an 
itom  of  considerable  importance  in  connection  with  the  work  of  the 
Museum  force.  The  (leographic  Socriety  usecl  th(»  room  for  lectures  on 
five  different  dates  in  Ai>ril,  1892,  and  in  this  month,  as  usual,,  the 
annual  session  of  the  National  Academy  was  held  here  for  four  days, 
April  19  to  22.  At  the  time  of  the  annual  sessions  of  the  various 
scientific  associations  of  the  country,  which  are  often  held  in  the  hall 
of  the  Museum,  it  generally  bec^omes  necessary,  as  in  the  case  of  the 
Academy,  to  prepare  and  set  apart  some  of  the  smaller  rooms  of  the 
building  also  for  the  meetings  of  the  committees,  a  courtesy  which  is 
always  cbeerfiilly  accorded.    In  addition  to  these  meetings,  held  in 
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the  lecture  hall  of  the  Museum,  the  National  Art  Association  was 
pven  permission  to  use  the  room  in  the  Smithsonian  building^  known 
Hs  the  chapel,  for  an  art  exhibition  during  the  two  weeks  beginning 
May  16,  1892. 

It  should  also  be  mentione<l  that  various  scientific  and  educational 
associations  avail  themselves  more  and  more  frequently  of  the  pijivilege 
of  using  the  oxyhydrogen  lantern  belonging  to  the  Museum,  for  the 
purpose  of  illustrating  their  lectures,  which,  if  not  given  in  the  lecture 
hall,  are,  as  a  rule,  held  at  the  Columbian  University  or  the  Cosmos 
Club.  The  lantern  is  always  used  under  the  direction  of  a  skilled  oper- 
rator  connected  with  the  Museum,  and,  except  on  occasions  tor  which 
the  use  of  the  lecture  hall  has  b(»en  grante<lby  the  Kegents  of  the  Insti- 
tution for  the  Washington  meetings  of  national  scientific  and  edu- 
cational societies,  the  expenses  incurred  for  gas,  etc.,  are  paid  by  the 
society  under  the  dire(5tion  of  whi(?h  the  lecture  is  given.  Among  the 
bodies  whicli  have  availed  themselves  of  the  use  of  the  lantern  during 
this  year  are  the  Association  of  Agricultural  Colleges,  the  Association 
of  Agricultural  Chemists,  the  American  Association  for  the  Advance- 
ment of  Science,  tlie  Geological  Society  of  America,  the  International 
Geological  Congress,  the  PhilOvSophical  Society,  the  Biological  Society, 
the  American  Folk- Lore  Society,  the  Cosmos  Club,  and  the  Corcoran 
School  of  Art. 

In  comidiance  with  the  request  of  the  Department  of  State,  and  in 
accordance  with  the  act  of  (Jongress  making  an  appropriation  for  the 
puri>ose,  prepp.rations  were  begun  in  June,  1802,  for  an  exhibit  by  the 
National  Museum  at  the  ('olumbian  Historical  Exposition,  to  be  held 
in  Madrid,  in  commemoration  of  the  four  hundredth  anniversary  of  the 
discovery  of  America. 

Preparations  for  the  exliibit  of  tlie  Museum  at  the  World's  Columbian 
Exposition,  commenced  hist  year,  have  been  prosecuted  vigorously. 
As  the  act  of  Congress  making  the  appropriation  for  this  exhibit  pro* 
vides  for  no  clerical  service,  the  work  of  this  nature  required  for  the 
Exposition  has  been  performed  by  the  Museum  force,  often,  of  course,  at 
the  expense  of  service  beyoiid  tlie  regular  departmental  hours.  While 
the  necessity  for  extra  work  is  always  cheerfiiUy  complied  with,  it  is 
but  proper  to  put  on  re<;ord  the  fact  that  there  exists  a  gradually  in- 
creasing need  for  a  permanent  addition  to  the  clerical  force. 

CORRESPONDENCE   AND  REPORTS. 

The  work  of  this  office  continues  under  the  direction  of  Mr.  E.  I. 
Geare.  The  force  of  assistants  in  July,  1891,  consisted  of  2  stenograph- 
ers, 2  typewriters,  2  indexers,  1  accession  clerk,  1  copyist,  and  I  mes- 
senger. During  the  year  the  work  increased  considerably,  and  before 
the  close  of  the  year  it  had  been  found  necessary  to  obtaiu  the  services 
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of  an  additional  elerk.  In  May,  1892,  the  distribution  of  Museum  pub- 
lications was  added  to  the  work  of  the  office,  and  in  the  mouths  of  May 
and  June  there  were  partially  distributed  Dr.  W.  L.  Abbott's  Catalogue 
of  Ethnological  Collections  in  the  U.  S.  National  Museum  from  Kili- 
ma-njaro,  East  Africa  (published  in  the  Keport  of  the  National  Museum 
for  1891),  and  a  paper  by  Dr.  G.  Brown  Goode,  entitled  Museums  of  the 
Future  (published  in  the  Report  of  the  National  Museum  for  1890). 
During  the  year  the  routine  work  connected  with  the  distribution  of 
specimens  has  also  been  attended  to  in  this  office.  The  corresi)ondence 
of  the  Museum  (including  the  acknowledgment  of  gifts,  loans,  and  ex- 
changes, the  preparation  of  ret>orts  upon  material  sent  for  examination, 
and  replies  to  requests  for  technical  information  of  all  kinds),  and  the 
preparation,  editing,  and  proof-reading  of  the  Annual  Report  of  the 
Museum,  constitute  the  principal  work  of  the  office. 

The  routine  work  performed  in  the  case  of  each  letter  received  is  as 
follows:  The  date  of  its  receipt  at  the  Museum  is  stamped  upon  it,  after 
which  the  proper  reference  is  indorsed  upon  it.*  It  is  then  charged  to 
the  person  to  whom  it  is  referred,  and  inclosed  in  a  wrapi)er,  on  which 
is  written  the  name  and  address  of  the  writer,  the  subject  of  the  inquiry? 
and  the  name  of  the  person  to  whom  it  is  referred.  On  its  return  from 
the  referee  a  reply  is  prepared,  which,  with  the  original  letter,  is  trans- 
mitted to  the  Secretary,  Assistant  Secretary,  or  Curator-in-charge,  for 
signature.  It  is  then  detached,  marked  for  filing,  and  a  label  is  attached 
giving  the  name  and  address  of  the  writer,  the  subject,  and  date  of 
letter.  The  letters  written  are  copied  in  the  (mrrent  number  of  the 
appropriate  series  of  letter- books.  All  letters  written  are  indexed  in 
the  letter-books,  and  also  on  cards  prepared  for  the  purpose.  These 
cards  are  filed  alphabetically,  and  thus,  at  a  glance,  the  amount  of  t'or- 
respondence  with  any  person,  including  the  date  of  e^;ch  letter,  can  be 
ascertained.  A  cross-reference  is  also  prepared  under  every  name 
mentioned  in  each  letter  written,  and  filed  alphabetically.  By  this 
means  a  clew  is  often  furnished  to  correspondence  which  it  would  other- 
wise be  difficult  to  find. 

A  record  is  kept,  in  card-cataJogue  form,  of  all  offers  of  specimens 
which  are  not  at  the  time  accepted,  whether  offered  as  gifts,  loans,  in 
exchange,  or  for  sale.  The  possibility  of  bringing  together  in  a  mo- 
ment all  offers  relating  to  material  in  a  given  department  of  the  Museum, 
has  frequently  proved  very  useful,  and  has  saved  many  hours'  work  in 
examining  the  letter-files. 


*A  large  ]>roiM>rtioii  oi'  th«^  letters  doi-a  not.  require  reference,  in  which  ca»e  the 
intermediate  steps  of  the  routine  are  omitted. 
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PREPARATION  OF  LABELS. 

Duriiip:  the  year,  1,986  forms  of  labels  were  printed,  as  shown  by  the 
following  table,  24  copies  of  each  form  being  i)rinted: 


Depart  lueiit. 


Ethnology 

KinendH 

(leology 

Tranaportation  and  eujjpneeriu^ 
Naval  architecture 

Totiil 


NunilN>r  of 
forma. 


1,578 

229 

116 

32 

31 


BUILDINGS  AND  LABOR — POLICE   AND  PUBLIC  COMFORT. 

Therei>ort  snbmitted  by  Mr.  Henry  Horan,  superintendent  of  build- 
ings, shows  that  the  force  of  laborers  and  mechanics  has  been  busily 
employed  under  his  supervision,  assisted  by  Mr.  Charles  A.  Steuart. 
The  following  abstracts  from  his  report  indicate  some  of  the  principal 
items  of  work  the  force  has  accomplished : 

189L 

Jii/y. — The  buffaloes  were  removed  from  their  quarters  soath  of  the  Smithsonian 
Institution  to  the  Zo<Uogical  Park,  and  the  shed  thus  vacated  was  remodeled  for  use 
a«  a  paint  shop.  The  Jackson  sarcophagus  was  removed  from  the  west  haU  of  the 
Museum,  and  placed  on  the  parking  north  of  the  building. 

AugMt — The  animal  pens  south  of  tlie  Smithsonian  building  were  removed.  The 
Museum  was  opened  to  visitors  on  the  evening  of  the  21st,  and  also  of  the  28th,  on 
which  occasions  it  was  lighted  by  electricity. 

September. — The  American  Pomological  Association  held  a  fruit  exhibition  in  the 
northeast  court  from  the  18th  to  the  25th,  inclusive.  The  Japanese  house,  which 
has  been  in  storage  for  some  months,  was  set  up  in  the  west  hall. 

October. — The  work  of  reconstructing  the  wall-cases  on  the  west  side  of  the  north 
hall  was  completed.  The  remainder  of  the  living  animals  were  removed  to  the 
Zoological  Park  on  the  24th. 

November. — The  laborers  were  employed  in  removing  the  exhibition  cases  prepara- 
tory to  the  work  of  tearing  up  the  Hoors  in  the  west-south  and  north-west  ranges, 
for  the  purpose  of  laying  granolithic  pavements.  Two  heavy  slalts  of  granite  and 
sandstone  were  fastened  to  the  wall  in  the  west-south  range.  The  work  of  putting 
in  place  the  new  boilers  for  the  Suiitlisoniau  building  was  commenced  on  the  23d. 

December. — The  \\v»t  cud  of  the  Smithsonian  building  was  kalsomined  and  painted. 
The  cases  were  removed  from  the  lecture  haU,  and  the  room  was  prepared  for  the 
meetings  of  the  American  Forestry  Association,  the  American  Historical  Association, 
and  the  American  Geogra]>hic  Association,  (iranolitbic  i)avements  were  laid  in  the 
tank  room,  the  photographic  laboratory,  and  the  north-east  court,  involving  a  large 
amount  of  work  by  the  laborers  in  removing  cases  and  cleaning. 

1892. 

January. — Both  buildings  wcr«^  suitably  drape^l  in  respect  to  the  memory  of  Gen, 
M*  C.  MeigB^  a  Regent  of  the  25mithsonian  Institution;  who  died  January  2.    The 
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work  of  preparation  of  floors,  prelimiuary  to  the  laying  of  new  pavements  by  the  con- 
tractors, was  continued  during  January  and  February. 

Februarif. — Shelves  were  placed  at  the  west  entrance,  in  order  to  provide  storage 
room  for  the  property  clerk.  The  wall-case  on  the  south  side  of  the  north  hall  was 
altered. 

March. — A  large  number  of  exhibition  cases  were  cleaned,  the  locks  overhauled, 
and  the  doors  eased.  The  preparation  of  the  lecture-hall  for  meetings  and  lectures 
required  the  attention  of  the  laborers  several  times  during  the  mouth.  It  was  found 
that  the  weight  of  the  exhibition  ciises  rendered  the  bird  gallery  in  the  Smithsonian 
building  nusafe,  and  some  of  the  cases  were  accordingly  removed. 

April. — An  electric  light  wa«  hung  at  the  east  entrance  of  the  Museum.  Skilled 
laborers  were  engaged  in  repairing  the  tiling  around  the  building.  Repairs  were 
made  in  the  chapel  of  the  Smithsonian  building. 

May. — Tlie  boiler  room  in  the  Smithsonian  building  waw  thoroughly  cleaned  and 
whitewashed,  and  new  window  frames  were  placed  in  the  coral  hall.  The  cha]>el 
was  prepared  for  an  exhibit  by  the  National  Art  Association.  An  electric  alarm  was 
placed  in  the  Joseph  Francis  case,  for  the  purpose  of  protecting  the  collection. 
Sewer  traps  were  placed  at  the  foot  of  the  steps  at  the  northwest  entrance  of  the 
Museum  and  in  front  of  the  door  to  the  World's  Fair  carpenter-sho[),  the  work  being 
done  by  Museum  laborers.  An  addition  was  made  to  the  south  end  of  the  Museum 
carpenter-shop,  to  provide  room  for  two  lathes. 

June. — A  number  of  exhibition  cases  were  brought  from  storage  in  the  Armory 
building  and  prepared  for  shipment  to  the  Madrid  Exposition.  The  large  lathe 
was  removed  from  the  engine  room  to  the  carpenter  shop.  The  slied  at  the  west 
end  of  the  Smithsonian  building  was  extended  to  provide  room  for  the  storage  of 
cases,  etc.  The  work  on  the  new  return  pipes  of  the  Smithsonian  building  was  com- 
pleted on  the  17th  instant,  so  far  as  it  was  possible  to  carry  them  this  fiscal  year.  A 
concrete  walk  was  laid  in  the  area  at  the  south  door  of  the  Smithsonian,  the  work 
being  done  by  laborers  from  the  Museum  force.  Extensive  repairs  were  made  in  the 
public-comfort  rooms. 

THE  WORK  OF  THE  MUSEUM  PREPARATORS. 

TAXIDERMISTS. 

The  force  of  taxidermists,  under  the  charge  of  Mr.  William  Palmer, 
has  been  engaged,  the  greater  part  of  the  time,  in  the  preparation  of  an 
exhibit  for  the  World's  Columbian  Exposition.  The  entire  exhibition 
series  of  mammals  has  been  examined  and  cleaned,  and  a  number  of 
mounted  specimens  have  been  repsiired  and  placed  upon  new  stands. 
The  skins  in  pickle  have  been  overhauled.  The  total  number  of  skins 
received  from  all  sources  during  the  year  is  492.  Of  this  number  308 
have  been  worked  up.  The  total  number  of  skins  on  hand  at  the  end  of 
the  year  is  452.  For  the  World's  Fair  exhibit,  181  mammals  have  been 
mounted  and  finished,  including  6  Kocky  Mountain  sheep,  5  Newfound- 
land caribou,  3  Alaskan  caribou,  3  Arizona  deer,  4  armadillos,  5  badg- 
ers, 8  Californian  sea  lions,  a  male  walrus,  from  Walrus  Island,  Bering 
Sea,  and  an  Afiican  crocodile.  A  series  of  experiments  have  been  suc- 
cessfully made  with  a  view  to  preparing  a  composition  for  making  casts 
of  reptiles.  Experiments,  with  good  results,  have  also  be43n  made  in 
preserving  l^ves  and  plants  for  use  as  accessories  in  groups  of  ani: 
mate. 
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OfSTKOLoGICAL    IMtKI'ARATOK. 

The  grcaUn-  part  of  the  time  of  Mr.  F.  A.  Lucas,  the  osteological 
preparator,  has  been  devoted  to  matters  other  than  those  pertaluing 
<lirectly  to  his  department.  Important  work  has,  however,  been  ac- 
eomplished  in  the  preparation  of  skulls  and  skeletons  for  the  study 
series.  Several  weeks  were  spent  in  the  preparation  of  the  skeleton 
of  a  young  sperm  whale.  A  summary  .of  the  work  accomplished  is 
given  in  the  following  table : 

MaiunialM.        Itinls.       Kfptilrft. ;   FiMlirM.        TntHl. 

Riwivw  ill  tht^  fleuh : 

Kutirt'skeU'toiiM 7  17  in  jj  W» 

SkiilU 

[Dr«»iiiplt*t<*  HkeleWiiH 1  1 

( 'l«aiii'«l : 

Eutir»««»kclet«nH »  14  ;n 

Skulls :J7«  \)  :i 

Inroniplet^Mkt'littoiiH 14  l.'J  1 

MuiiiiUmI  : 

Skoletoiirt -J 

ln<>oni]>let4)  itkclt^loiiM . . 


4K 

101 

1 

:{8x 

2X 

U 

i:i 

1 

1 

Total 40o  :.:;  47  ii;{  «18 

1 

In  a<ldition,  8(»  specimens  of  vertebraU^  fossils  were  cleaned,  21>  molds 
iind  25  castd  of  invertebrates  were  made,  and  0  anatomical  models  were 
mounted. 

IMlOTtXtKAlMIKH. 

Mr.  T.  \V.  Smillit*,  the  photographer,  reports  that  he  lias  miule  295 
negatives  during  the  year,  as  follows: 

Ktbnolo^y 4;'> 

Mauiiiialfl 4(> 

(»*fi>logy M 

Prehistoric  »iithropolo>ry 20 

MiscellaneouH I'M) 

There  have  also  bei»n  made  1,<)5()  silver  i)rints,  as  shown  l)y  the  fol- 
lowing table: 

Ethnc»logy 770 

MaiuuialH HI 

(;eoli>gy WA'A 

PrehiHtorif  aiithro)><»l<>gy 2i> 

Mi8cellau<M>ns 4tiO 

In  addition,  181  cyanotypes  and  *Mt  lant<*rn  slides  were  made.     Kor 
the  U.  S.  Fish  (Jommission  there  were  luepared  719  silver  inints,  .'WO 
cyanotyp4*s,  an<l  35  n<»gative8.     For  this  work  the  Commission  furnishes 
the  necessary  material  and  an  assistant  to  ai<l  the  photographer. 
H,  Mis,  114,  pt,  2 5 
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(•oL<»RIST. 

Mr.  A.  Zeiio  Shiudler  has  been  engaged  in  [wiiiiting  life-size  casts  for 
the  Department  of  Ethnology,  including  among  others  the  figure  of  an 
Una  Indian,  a  group  of  five  Kiowa  children  at  play,  an  Eskimo  woman 
at  play,  an  Eskimo  woman  and  child,  Sitting  Bull,  and  a  Labrador 
woman  and  child.  Mr.  Shindler  has  also  continued  the  work  of  paint- 
ing in  oil  reprasentatious  of  the  various  races  of  man,  and  has  made  a 
copy  from  a  photograph  of  a  painting  of  Pocahontas,  dated  1010. 

(;.— ACCESSIONS. 

The  number  of  accessions  received  during  the  year  is  1,357*  (a<*ces- 
sious  Nos.  24528  to  25884,  inclusive).  These  accessions  embraced 
228,249 1  specimens,  giving  an  average  of  about  168  sjH^cimens  to  each 
accession.  This  increase  over  the  number  of  accessions  received  last 
year,  as  shown  in  the  foot-note,  is  the  more  cons])icuous,  as  no  effort 
has  been  made  to  invite  contributions  on  account  of  lack  of  si)ace  for 
exhibition  or  storage.  A  large  proportion  of  the  specimens  received 
will,  for  this  reason,  have  to  remain  in  the  boxes  in  which  they  were 
shipped  to  the  Museum. 

A  tabulate<l  stiitement,  showing  the  num()er  of  accessions  to  the 
Museum  annually  since  1881  (the  first  year  of  occupancy  of  the  Museum 
building)  is  lH*re  presented : 


Y«iMr. 


1881. 
1882. 
1883. 


J884 

188ri  (January  to  Juir*) 
188(1 : 


1K87. 
1888. 
1880. 
18W). 
1891. 
1892. 


AcceHaion 

iiuiiiberH 

(iiH-lusivt*). 


9890— 11(KX> 
11001—12500 
12501— 1:{900 
13901—15530 
15551—16208 
16209— 17704 
17705—19350 
19.J51— 2(»H31 
20832—22178 
22179—23340 
23341—24527 
24528—25884 


XiuiiImt  of 
ac<M*H8ioiiH 
(luring 
the  year. 


nil 

15(H) 
1400 
1650 
658 
1406 
1646 
1481 
1347 
1162 
1187 
1357 


aKO(fUA.PHICAL    REVIKW    OF   THE    MOUK   IMPORTANT    ACCESSIONS. 

TKNTRAL   AFUICA. 

Kn»m  the  Department  of  State,  through  lion.  James  G.  Blaine,  Sec- 
retary, was  received  a  collection  of  butteirties;  a  specimen  of  Sela^i- 
Hiila;  the  pappus  of  a  seed,  collected  by  Mr.  J.  11.  Camp  in  Central 
Africa,  and  four  photographs  of  natives  of  Wi^st  Africa. 

•  An  increase  of  170  over  the  iiiimbtT  of  urrcssious  recoivi^d  last  y<sir. 
t  An  increase  of  94,639  over  the  number  of  specimens  rereivetl  last  year. 
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KA8T   AFIMCA. 

From  Dr.  Cyrus  Adler,  Xatioual  Museiini,  were  leet^ived  mauuscripts, 
parts  of  costumes,  weapons,  and  instruments  from  H^ypt.  Dr.  Adler 
also  deposited  a  Soudanese  girdle,  worn  by  women,  and  a  camel  driver\s 
C4>at  from  the  Upper  Nile  repou. 

Mr.  William  Astor  Ghanler,  of  New  York  City,  presentcMl  two  mounted 
;nratte  heads  (male  and  fcmair). 

Mr.  0.  B.  Cory,  Boston,  Ma^s.,  transmittiMl  in  exchauj^c  a  skin  of 
crocodile  bird  (Plucanius  a*gypt'uwm)» 

From  Dr.  James  Grant-Bey,  Cairo,  were  received  two  Arab  glass- 
lami>s, 

NORTH    AFKH'A. 

Mr.  C.  F.  Ancey,  Bo«:hari,  Alj^eria,  transmitto<l  in  exchange  severcal 
si)ecimeuH  of  rare  African  sliells. 

From  the  Royal  Z(K'>logical  Museum,  Florence,  Italy,  tlirougli  Prof. 
Henry  Giglioli,  director,  were  received  in  exchange  archieological  object^s 
from  uortheru  Africa, 

SOl'TII    AKKICA. 

Mr.  A.  L.  Bab<;ock,  JSherborn,  Mass.,  transn)itted,in  excliange,  three 
8i>ecies  of  South  African  coleoptii»ra. 

\VK8T   AFHICA. 

Mr.  It.  U.  (lurley,  U.  S.  Fish  Conjmissiou,  presented  a  hammock. 

Seven  si>ecimens,  representing  four  species  of  binls'  skins  from  An- 
gola, were  collected  for  the  National  Museum  and  transmitted  by 
Messrs.  W.  H.  and  A.  II.  Brown. 

Pi'om  Rev.  A.  C.  Good,  American  mission,  (laboon,  was  obtained  by 
purchase  a  collection  of  ethnological  objects  relating  to  the  life  and 
manners  of  the  Fang  tribe,  and  a  number  of  musical  instruments. 

A  INI  p:!^  re  A. 

Noirrir  ameuica. 

From  the  Department  of  Agricultun',  through    Prof.  C.   V.  Riley, 
entomologist,  were  received  species  of  coleoptcra  new  to  the  colhM' 
tion;  also  specimens  of  North  xVmerican  coleoj)tera,  collected  by  1).  W. 
Cociuillet. 

From  Pitif.  L.  Bruner,  Lincoln,  Nebr.,  through  Prof.  Kiley,  were 
receive<l  specimens  of  coleoptcra  an<l  four  ty]»es  of  a  new  oithoi^tcra. 

I^'rom  Dr.  William  Hichhotf,  Strasburg,  (iermany,  w<'re  received  in 
exchange,  t>i)ical  specimens  n»prcsenting  100  species  of  North  ^Vmeri- 
cau  and  exotic  !Scolytid;e,  nt»w  to  the  collection. 

From  the  U.  S.  Fish  Commission,  through  Col.  McDonald,  commis- 
sioner, wjis  re<'eived  a  collection  of  erustiiceans  obtained  by  the  Fish 
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Couimissioti  vessels  on  the  Atlantic  coast,  and  also  crustaceans  chiefly 
from  the  North  Pacific  Ocean,  collected  during  the  cruises  of  the 
steiuner  Alhatrom  for  the  past  four  or  five  years. 

From  Mr.  William  J.  Fox,  Academy  of  l^atural  Sciences,  Philadel- 
phia, through  Prof.  Riley,  wen^  received  iu  exchange  specimens  of 
North  American  aculeate  hymenoptera,  most  of  which  are  new  to  the 
collection. 

BRITISH   AMEKICA. 

BrHiah  Columbia. — From  Mr.  Ashdown  Green,  V'ictoria,  was  received 
a  fine  specimen  of  ChirolophuH polyactoeephalus. 

From  Mr.  H.  MacFarlane,  Cumberland  House,  Saskatchewau,  were 
received  birds'*  nests,  skins  and  eggs,  collection  of  fossil  resin,  and  skin 
of  a  marmot  (Arctoinys  monaa). 

From  Dr.  Karl  liominger,  Ann  Arbor,  Mich.,  were  rweived  14o 
spe<*imens  of  Middle  Cambrian  fossils  from  Mount  Stephen. 

Mr.  Frank  Russell,  Iowa  City,  Iowa,  presented  eight  fossil  shells. 

Mr.  Walter  D.  Wilcox,  New  Haven,  Conn.,  presented  valuable  speci- 
mens of  Middle  (Cambrian  carboniferous  fossils  from  Mount  Stephen. 

Labrador. — From  the  Department  of  Agi'iculture  were  received  3 
gray  seals. 

Neicfoiindlaiiih — From  Col.  Cecil  Clay,  Department  of  Justice,  were 
obtained  by  purchase  5  specimens  of  woodland  caribou. 

CKNTICAL   AMERICA. 

BritiHh  Honduras. — From  the  Royal  Zoiilogical  Museum,  Florence, 
Italy,  through  Prof.  Henry  Giglioli,  diret'tor,  were  receive<l  archicolog- 
ical  objects  from  British  Honduras. 

Vostu  Rica. — From  the  National  Museum,  San  Jose,  were  received 
birds'  skins,  and,  through  Mr.  Ceorge  K.  Cherrie,  were  received  type 
specimens  of  MionecteH  aemischvttaiieuif,  sp.  nov,,  and  Ornithion  pHsillum 
Hubjianim. 

Mr.  Gustave  Michaud,  San  tlose,  through  I*rof.  C.  V.  Riley,  Ignited 
States  entomologist.  Department  of  Agriculture,  transmitted  specimens 
representing  various  orders  of  insects. 

Yucatan. — Capt.  Charles  E.  Rendire,  V.  S.  Army,  honorary  curator 
of  birds'  eggs.  National  Museum,  presented  a  set  of  eggs  of  TantaluH 
loculator. 

From  the  V.  S.  Fish  Commission,  through  Col.  McDonald,  connnis- 
sioner,  were  received  shells  and  alcoholic*  specimens  of  li/ards  from 
Cozumel  Island,  off  the  coast  of  Yucatan,  collected  in  1885. 

MKXKM. 

Cai)t.  John  (i.  Bourke,  U.  S.  Army,  presented  a  collection  of  Guacla- 
lajara  pott/cry,  and  deposited  soles  of  the  "guarachi,"  or  sandals,  used 
by  the  Mexican  foot-soldiers  along  the  Rio  Grande;  throwing-stick  and 
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bird-spear,  and  siKHiiiiiens  of*  folk-in<Hli(*iiH*  of  tlio  Low(»r  Grande  Val- 
ley. 

Mr.  Britton  Davis,  OoiTalitx>s,  Chihuahna,  transmitted  a  spe^jiinen  of 
the  rare  snake,  HeUrodon  kennerlyi. 

Prof.  A.  Dug^s,  Guanajuato,  sent  the  skin  of  an  orang(»-crowned 
warbler  (Helminthophila  celata). 

From  Dr.  A.  E.Foot«,  of  Philadelpliia,  Pa.,  were  obtained  by  imrchase 
2  specimens  of  <*aleite  from  Guanajuato. 

Mr.  W.  J.  McGee,  V.  S.  (Teological  Survey,  transmitted  silver  ores. 

From  Dr.  C.  H.  White,  l^.  8.  Navy,  were  received  miscellaneous 
insects  from  Acaimh-o. 

Mr.  P.  L.  Jouy  collected  for  the  Museum  in  northern  Mexic/>  very 
interesting  and  valuable  specimens.  A  full  report  upon  tlu»se  will  be 
found  in  the  acc^ession  list.  Section  v. 

rXlTKI)   HTATKS. 

A /oftai/Mi.— Messrs.  ('larence!  and  Samuel  E.  Varce,  Brownsville,  pre- 
sented a  specimen  of  living  alder-blight,  Pemphigm  teHnelutus  Fitch. 

AUutJca. — Dr.  Frank  Baker,  acting  manager  of  the  National  Zoological 
Park,  transmitted  to  the  Museum  an  Arctic  fox  and  a  specimen  of 
aguti,  a  day  old.  The  fox  was  obtained  from  St.  (xeorge  Island  by 
Dr.  C.  Hart  Merriam,  Department  of  Agriculture. 

From  the  U.  S.  Fish  Commission,  through  Col.  McDonald,  commis- 
sioner, were  received  birds'  skins  and  eggs,  colle<^ted  by  C.  H.  Townsend, 
and  plants  obtained  during  the;  cruise  of  the  steamer  Albatross  in  1889 
and  1890. 

Maj.  J.  W.  Powell,  Director  of  the  U.  S.  Geological  Survey,  transferred 
t4  the  Museum  two  pairs  of  snow-shoes,  collected  by  Mr.  1.  C.  Russell, 
from  Charley's  Village,  Yukon  River. 

Mr.  Chase  Littlejohn,  Redwood  <'ity,  Cal.,  presented  eggs  of  the 
rare  Steller's  duck  (Enironefta  sfelleri),  from  the  mouth  of  the  Yukon 
River. 

Mr.  J.  C.  Russell,  11.  S.  Geological  Survey,  transmitted  a  coUecticmof 
Eskimo  ivory  carvings,  dishes,  and  other  ethnological  objects  from  the 
Upper  Yukon  River. 

Arizona. — From  the  Department  of  Agriculture  was  received  a 
highly  interesting  colleirtion  of  fresh- water  shells  from  vari<ms  locali- 
ties in  Arizona,  principally  in  the  vicinity  of  Death  Valley. 

From  Mr.  George  A.  Allen,  U.  S.  Indian  agent,  < 'Olonwlo  River 
Agency,  Parker,  were  received  specimens  of  l^epnis  fonnosa  Say  and 
8ph<erophthahna  crensa  Oess;  skins  of  two  rare  bats,  i)faerofus  eali/or- 
nictis  and  MoIoshuh  ralifonncua  Merriam. 

From  Dr.  A.  E.  Foote,  Philadelphia,  Pa.,  were  obtained  by  ])ur- 
chase  spe<nmens  of  meteoric  iron  and  the  same  material  altered  tolimo- 
nite,  from  Canon  Diablo. 
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Mr.  P.  L.  Jouy  eollect4Ml  for  the  Natioiuil  Museuin  some  valuable 
roi)tiles,  a  full  n*jM)rt  upon  wliicli  will  be  TouihI  in  the  a<*ces8ioii  list, 
Hectioii  V. 

Mr.  George  l\  Merrill,  IT.  S.  National  Museum,  i)reseute(l  specimens 
of  As i da  sordidOy  Lee.,  the  only  insect  found  on  the  plains  about  Canon 
Diablo. 

Mr.  Cosmos  Mindeleff,  U.  S.  Uurejiu  of  Ethnok)gy,  ]>resente(l  speci- 
mens of  ealcite  pseudomorph  after  glauberite. 

Dr.  Timothy  K,  Wilcox,  IT.  S.  Army,  transmitted  a  valuable  and 
interesting  colle<*tion  of  reptiles  and  a  living  specimen  of  horned 
toail. 

ArJcansas.^-Dr.  W.  P.  Jenney,  IJ.  S.  Geological  Survey,  transmitted 
two  specimens  of  cadmaniferous  smithsonitc  from  Morning  Star  Mine, 
Marion  County,  and  specimens  of  ores* 

Calif arnia, — From  the  Department  of  AgrlcUltunMvas  received  a  c<d- 
lection  of  fresh-w^ter  shells  from  Death  Valley. 

From  the  De]>artment  of  Agriculture,  through  Prof.  C.  V.  Riley, 
entomologist,  were  received  specimens  of  Californian  orthoptera,  cx)I- 
lected  by  D.  W.  Co<juillet;  specimens  representing  species  of  rare 
coleopt^ra,  collected  by  D.  W.  Cocpiillet  in  San  Diego  and  Los  Angeles 
counties;  specimens  of  Californian  coleopti^ra,  lepidoptera,  hymen- 
optera,  hemoptera,  and  diptera,  also  collecte<l  by  Mr.  Coquillet,  and 
specimens  of  insects  <*ollected  by  Mr.  A.  Koebele,  of  the  Death  Valley 
Expedition. 

Mr.  L.  Belding,  Stockton,  presented  birds'  skins,  and  the  head,  wing, 
and  foot  of  a  blue  goose,  Chen  cwrnleHceutt, 

The  Hon.  W.  W.  Bowers,  House  of  Representatives,  presented  a 
block  of  pure  pig-iron,  and  a  spe<;imen  of  tin  ore  from  the  Tem(*scal 
Tin  Mine,  South  Riverside,  San  Benmrdino  County. 

From  the  Fish  C3ommission,  through  Col.  McDonahl,  commissioner, 
was  transmitted  the  skin  of  a  coast  fox,  Oroeyon  virginiamts  UtUyralis 
from  Santa  Rosa  Island,  collected  by  Mr.  Charles  Townsend,  of  the 
Fish  (Commission  steamer  Albatross* 

Mr.  L.  L.  Frost,  Susanville,  presented  a  collection  of  archieological 
objei'ts,  and  a  iwlisheil  stone  object  supposed  to  be  a  charm-stone. 

Ma^j.  J.  W.  Powell,  director  of  the  U.  S.  Geological  Survey,  transferred 
to  the  Aiuseum  34  specimens  of  radiated  brown  tourmaline  from  Colfax, 
Nevada  County,  (collected  by  Mr.  W.  Lindgren. 

Dr.  W.  P,  Jenney,  U.  S.  Geological  Survey,  ])resente<l  a  sj)e<nmen  of 
nibellite. 

Miss  Annie  B.  Picher,  Pasadena,  presented  photographs  of  Padre 
Serra,  a  Mexican  drawn-work  maker;  Father  Serra's  stiiTU])  (Indian 
wood-carving),  and  a  piece  of  drawn-work  showing  the  "Little  Jesus" 
stitch. 

Lieut.  Charles  Pond,  U.  S.  Kavy,  Mare  Lsland,  sent  a  sphinx-moth 
{Sm^nnthu^  opthalmicnH  Bd.). 
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VoU^rado. — Fri)ui  Mr.  T.  Charlton,  I)i»iiv<*r,  wow  receive<l  tliroi*  teeth 
of  extinct  Ihiiiia  (Atwhenia  heA^tiinia), 

From  Mr.  ThoiUiiA  H,  Jiickson,  West  Chester,  Pa.,  was  obtained,  by 
purchase,  a  set  of  eggs  of  the  white-railed  ptarmigan  {Lagopun  leu- 
curus). 

Mr.  W.  W.  Jones,  Silver  ( 'liff,  present^l  si)eciniens  of  cerussite  and 
njidorite  with  cenissite. 

From  Mr.  S.  Ward  Loixsr,  K.  S.  Geological  Survey,  were  received 
8i>ecimeus  of  banded  ja8i>er  from  ('anon  City. 

Dr.  William  L.  Ralph,  Utica,  N.  Y.,  pi-esented  two  skins  of  saw- whet 
owl  (Nyctuln  acHdiea),4i  flammulated  screech  owl  (Megaseops  flammeo- 
lns)y  and  a  woodpecker  (f)ryobaU*H  vUIohus  kyloHvopm). 

Mjy.  J.  W.  Powell,  director  of  the  U.  S.  Geological  Survey,  transferred 
to  the  Museum  minerals  and  rock  showing  slickensides,  collected  by 
Prof.  S.  L.  Penfield. 

Connecticut. — Mr.  S.  Ward  Lopcr,  U.  S.  Geological  Survey,  presented 
a  specimen  of  augit^j  rock  from  East  Ro<!k,  and  sent  in  exchange  two 
^bs  of  shale  with  rain-prints  from  Durham. 

From  Prof.  William  Noi'th  Rice,  Wesle^'an  University,  Middletown, 
were  received  rocks  and  ores  in  exchange. 

The  Singer  Manufacturing  Company,  Hartford,  transmitted  an  old- 
style  Singer  sewing  machine,  and  one  of  the  latest  style  of  manuftic- 
ture. 

District  of  Columbia. — Mrs.  S.  S.  Cox  deposited  the  memorial  vase 
presented  to  her  by  the  members  of  the  Life  Saving  Service  of  the 
United  States  in  commemoration  of  the  services  of  the  late  S.  S.  Cox. 

From  Mr,  H.  W.  Henshaw,  Bureau  of  Ethnology,  was  received  a  fine 
set  of  monnUA  herbarium  plauts,  representing  the  fauna  Quercun^ 
Anter^  and  Solidago,  forming  a  very  complete  and  valuable  addition  to 
the  collection. 

Prom  Gen.  M.  C,  Meigs,  tlirough  his  executors,  Montgomery  Meigs 
and  Mary  M. ^Taylor,  were  rc^*eived  nuMlals,  bronzes,  and  other  histori- 
cal relics.  A  full  description  will  be  found  in  the  aci*ession  list,  Se<*- 
tion  V.  A  revolving  rifle  of  very  early  pattern,  invented  about  1835, 
made  at  Rochester,  by  Billinghnrst,  seven  colored  sketches,  and  twenty- 
three  pencil  sketches  had  been  previously  transmitted  by  General 
Meigs. 

Dr.  R.  W.  Shufeldt,  U.  S.  Army,  Takoma  Park,  transmitted  a  model 
of  a  fossil  bird,  Archccopteryx  macrura^  from  Solenhofen,  Bavaria. 

Mr.  Charles  W.  Richmond,  of  the  Department  of  Agriculture,  trans-, 
mitted  3,(K)0  birds'  skins. 

Florida. — The  Florida  Phosphate  Company,  Phosphoria,  transmitted 
samples  of  phosphate  rock  from  various  counties. 

From  Dr.  E.  M.  ITale,  Chicago,  111,  was  received  a  snake,  Osceola 
elupsoidea. 
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Mr.  Ah'xauder  Lynch,  President  of  the  Bh)ointiehl  K}U)1in  and  Plioa- 
phate  Works,  (rainesville,  sent  specimens  of  kaolin. 

From  Dr.  William  L.  Ralph,  T'tica,  N.  Y.,  was  received  a  mounted 
wolf,  Cams  lepvH  grineoaJbuH, 

From  Mr.  De  Witt  Webb,  St.  Aujrustine,  were  rexieived  archaeologi- 
cal objects  from  shell-mounds. 

Mr.  George  Webster,  Lake  Helen,  transmitt<^d  specimens  of  land  and 
fresh-water  shells. 

Georgia. — Mr.  J.  C.  Hart,  Union  Point,  thnmgh  Mr.  J.  L.  Black, 
Blacksburg,  S.  (>.,  transmitted  spe(*imens  of  magnetic  ores  from  the 
line  of  Green  C(mnty. 

From  theTI.  S.  Geological  Survey,  through  Maj.J.  W.  Powell,  director, 
were  received  specimeus  of  minerals. 

Idaho. — Maj.  J.  W.  Powell,  dire<*tor  of  the  U.  S.  (ieologiciil  Survey, 
transferred  to  the  National  Museum  minerals  collected  by  Dr.  W.  H. 
Melville  in  Mullan. 

Illinois. — Mr.  ().  Chanute,  Chicago,  presented  a  colle<*tion  of  antique 
patterns  of  rail-sections,  maps,  and  other  objects. 

Indian  Territory. — Mr.  W.  H.  Holmes,  V.  S.  Geological  Survey,  trans- 
mitted 3  rude  implements  of  novaculite  from  an  ancient  Indian  quarry. 

Indiana. — Mr.  Frederick  C.  Test,  U.  S.  National  Museum,  presented 
reptiles  and  batra<*hians. 

From  Mr.  Benjamin  Vail,  Washington,  D.  ( -.,  was  received  a  trilobite 
found  3  miles  west  of  Aurora. 

Kansas. — Maj.  J.  W.  Powell,  d hector  of  the  U.  S.  Geological  Survey, 
transferred  to  the  Museum  specimens  of  minerals  from  (4alena,  col- 
lected by  Dr.  W^.  P.  »Ienney. 

Kentucky. — From  the  IT.  S.  Geological  Survey,  through  Maj.  .1.  W. 
Powell,  director,  was  received  a  specimen  of  chalcedony. 

Louiftiana. — Mr.  T.  W^ayland  Vaughn,  Mt.  Lebanon,  Bienville  Parish, 
presented  fresh-water  shells  representing  11  species. 

Maine. — From  the  Forest  and  Stream  l^lblishing  Company,  New  York 
City,  was  received  tln^  head  and  tail  of  an  Atlantic  salmon  (Salmo 
salar)  from  the  mouth  of  the  Cabbassacontic  River,  sent  by  Mr.  John 
T.  Richards,  ( Gardiner,  Me. 

From  Dr.  A.  C.  Hamlin,  Bangor,  were  received  in  exchange  10  cut 
specimeus  of  tourmaline  and  19  samples  of  red  and  green  tourmaline. 

Dr.  W.  P.  eJenney,  U.  S.  Geological  Survey,  transmitted  a  specimen 
of  kyanite  from  Windham. 

Maryland. — From  Mr.  James  F.  Benedict,  National  Museum,  were 
received  specimeus  of  GelasijnnH  nniuur. 

From  the  Life-Saving  Ser\ice,  Treasury  ^Department,  was  received  a 
skeleton  of  Physeter  macrocephalm  juv.,  from  Green  Run  Inlet  Life- 
Saving  Station,  collected  by  Capt.  J.  J.  Dun  ton,  keeper;  also  a  rare 
specimen  of  fossil  <'rab,  sea-horses  and  spe^^imens  of  quartz,  obtained 
in  the  same  manner. 
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From  Mr.  L.  (i.  Ejikiiiw,  of  the  (leological  8urv<\v,  was  received  a 
A]>eciineii  of  native  gold  in  <injirtz  from  Potomjic  Mine,  Montgomery. 

Mr.  C  W.  Bichm<md  transmitte<l  a  marsh  hawk  (Circus  ImdHonius), 
and  a  hmg-eared  owl  (Asio  irUHonianuH). 

MoHsa^husetU. — Prof.  William  North  Rice,  Wesleyjin  University, 
Middletown,  Conn.,  transmitted  rock  an<l  ores  in  exchange. 

Michigan. — Mrs.  M.  L.  Narrin,  Goodrich,  transmitted  sj>e<*imens  of 
serpentine  quartzite. 

Mr.  George  VV.  Webster,  Lake  Helen,  Fla.,  sent  9  si^ecies  of  land  and 
fresh- water  shells. 

Minnesota. — From  the  Bureau  of  Kthnology,  through  Maj.  J.  W. 
Powell,  director,  wa^s  rec^eived  a  collection  of  birch-bark  scrolls  and 
mnenionic  songs,  obtained  by  Dr.  W.  J.  Hoffman  during  the  years 
1887-'88,  '89  and  '90,  relating  to  the  ritual  of  the  Society  of  Shamans, 
usually  designated  the  ^*  Grand  Medicine  Society.'' 

MiHHouri, — From  the  IT.  S.  G(H)logical  Survey,  through  Maj.  J.  W. 
Powell,  director,  were  received  minerals  collected  by  Dr.  W.  P.  .Fenney, 
in  Aurora,  Joplin  and  Sherwood. 

Montana. — From  Prof.  B.  W.  Evermanii,  of  the  U.  S.  Fish  Commis- 
sion, were  received  two  specimens  oi  AnnhruH  nimplcr  Hald.,  collected 
at  Missoula. 

From  the  Fish  ( -ommission,  through  Col.  Marshall  McDonald,  com- 
missioner, was  received  a  collection  of  reptiles  and  batrachians  collected 
by  the  Commission  in  1891,  and  specimens  of  fishes,  including  a  new 
species,  collected  during  the  summer  of  1891,  by  a  Fish  Commission 
party  under  the  direction  of  Prof.  B.  W.  pjvermann. 

Mr.  C.  H.  Hand,  of  Butte,  transmitted  through  Messrs.  Packanl  and 
Melville,  of  the  V.  S.  Geological  Survey,  a  specimen  of  granite  with 
native  copper  oxide,  from  Kice's  Addition  Mine. 

From  Prof.  A.  1).  Meeds,  University  of  Minnesota,  Minneapolis,  was 
received  an  exceedingly  fine  slab  of  stone  from  the  Fort  Union  Group 
of  southern  Montana,  bearing  the  im]>ression  of  eight  fossil  leaves, 
among  them  a  PopuhtHy  new  to  science. 

•  Mr.  R.  S.  Williams,  Great  Falls,  transmitted  the  nest  and  four  eggs 
of  (ieothlypis  macgillirrayij  and  nest  and  three  eggs  of  Empidona^  fla- 
riventriSj  both  of  which  are  rare  and  valuable  species. 

Nevada. — From  Mr.  W^alter  F.  Webb,  Geneva,  J^.  Y.,  were  received 
15  eggs  (5  sets)  of  Larm  Californicus  from  Pyramid  Lake. 

Xebraska. — Prof.  Robert  Hay,  of  Kansa^s,  sent  a  block  of  standstone 
from  the  sandstone  dyke  in  northeast  Nebraska. 

Maj.  Powell,  director  of  the  U.  S.  (rcological  Survey,  transfeiTcd  to 
the  Museum,  the  tooth  of  a  si)eciinen  of  Petahdus  destructor,  a  carbon- 
iferous selachian,  collected  by  Mr.  David  A.  Harrah. 

Neie  Hampshire. — From  Mr.  H.  P.  Sharpless,  Boston,  Mass.,  were 
received  two  specim(»ns  of  columbite  from  W^akefield. 
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iW'/r  Mixivo. — Mr.  (Jcor^e  II.  Tliwaite^,  of  Socorro,  presented  three 
fine  specimens  of  lepido<lendron. 

New  Jersey, — From  Mr.  W.  G.  Biuney,  of  Burlington,  were  receive! 
pliotograpbs  of  tlie  teeth  of  niollusks,  the  original  drawings  of  shells, 
slugs,  and  cuts  of  shells  used  in  various  publications  on  land-shells. 
These  constitute  a  \Taluable  donation^ 

Neic  York, — From  Mr.  Park  Benjamin,  New  York  City,  was  received 
the  original  application  of  Jc^sse  Ramsden,  dated  December  2, 1775,  for 
a  patent  in  £ngland^  written  and  signed  by  himself,  for  an  astronomical 
^uatorial  instrument. 

Mr.  E.  H.  Ghapin,  Baltimoi-e,  Md.,  transmitted  a  trilobite,  Phacojm 
ranaj  from  the  Hamilton  group. 

From  Mr.  F.  L*  Church,  Shusha,  was  obtained,  by  purchase,  a  six- 
legged  frog. 

From  Prof.  Thomas  Egleston,  of  the  School  of  Mines,  Colnmbia  (Col- 
lege, New  York  City,  were  i^et.^eiveil  in  exchange  minerals  from  various 
localities. 

From  Messrs.  Otis  and  Gorsline,  Rochester,  through  Prof.  H.  L.  Fair- 
<;hild,  were  received  specimens  of  well-drillings  from  a  deep  well  at 
Rochester. 

Dr.  William  L.  Ralph,  Utica,  presented  a  magniticent  collection  of 
birds'  eggs,  conteining  1,030  specimens,  representing  444  sets  and  1(H 
species,  several  of  which  are  new  to  the  Museum,  and  also  100  birds' 
nests. 

Prof.  William  North  Rice,  Wesleyan  University,  Middletown,  Conn., 
transmitted  rocks  and  ores  in  exchange. 

Mr.  C.  D.  Walcott,  IT.  S.Cieological  Survey,  presented  four  specimens 
of  calcite  from  Smith's  Basin,  Washington  County. 

From  the  Williamsburgh  Scientific  Society,  Brooklyn,  was  received 
fossil  rock  found  in  the  Catskill  Mountains,  at  High  Falls,  Greene 
County. 

North  CarolincL — From  H.  A.  Lindsey,  Asheville,  was  obtained  by 
purchase  a  specimen  of  fergusonite.  from  Madison  County. 

The  MorgantouLand  Improvement  Company,  Morganton,  transmitted 
a  8pe<*imen  of  almandite  an<l  specimens  of  corundum  altering  to  dam- 
ourite  from  Burke  County,  and  corundum  from  Yancey,  collected  by 
Mr.  W.  S.  Yeates,  of  the  National  Museum. 

From  Dr.  Hugh  M.  Smith,  U.  S.  Fish  Commission,  were  received 
7  specimens  of  A  oris  gryllus  from  Plymouth. 

From  the  U.  S.  Geological  Survey,  through  Maj.  J.  W,  Powell, 
director,  were  received  46  specimens  of  minerals. 

Mr.  W.  S.  Yeates,  U.  S.  National  Museum,  ])resentedan  Indian  ban- 
ner-stone from  near  Zirconia. 

North  T>akota, — From  Mrs.  Mary  C.  Collins  were  received  cretaceous 
fossils  from  the  Montana  formation. 
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Oklahoma  Terrii4n'if. — From  Kev.  T.  K.  Votli,  Darlin^iton,  was  ob^ 
t4iiiied,  by  purchase*,  a  toinalunvk  pij)e. 

Ohio, — Mr,  William  II.  McGinuiss,  Vounj^stowii,  j)roseiite<l  116  crys- 
tals of  selenite  from  Ellsworth,  Mahouing  County. 

Oregon. — From  Dr.  C.  T.  Cooke  were  received  2  skins  of  Steller's  jay 
(Cyanociit4i  ntelleri),  and  a  handsome  nest  of  the  same  sjiecies,  new  to 
the  collection. 

Pennrnflrania. — From  Mr.  R.  D.  Lacoe,  of  Pittston,  was  received  the 
first  installment  of  his  collection  of  fossil  plants  (known  as  the  Liu'oe 
collection),  presented  by  him  to  the  National  Museum, 

The  Pennsylvania  Kailroad  Company,  through  Mr.  Joseph  T.  Rich- 
ards, assistant  chief  engineer,  transmitted  a  plaster  cast  of  a  bronze 
table  for  the  Bordentown  monument,  to  mark  the  first  piece  of  track 
laid  in  the  State  of  New  Jerr^ey,  and  also  to  commemorate  the  sixtieth 
anniversary  of  tlie  first  movement  by  steam  in  New  Jet*sey. 

From  Mr.  Edward  S.  Thompson,  Thompsontown,  Were  receiveil  408 
archicological  objects  found  ahmg  the  Juniata  River  between  Thomp- 
sontown and  Port  Royal. 

Titus  Ulke,  Washington,  I).  C,  pr<»sented  rare  S])ecimens  of  coleop- 
tera  collected  at  Blue  Ridge  Summit. 

From  the  U.  S.  Geological  Survey,  through  Maj.  J.  W.  Powell, 
Director,  was  received  a  si)ecimen  of  wavellite  from  Steamboat  Springs, 
Chester  Countv. 

Rhode  Island. — From  Mr.  George  A.  L(»wis,  Wickford,  was  received 
an  American  eider  {Somnteria  dresseri)  in  the  flesh. 

South  Carolina. — From  the  Wagner  Fre^  Institute  of  Scien<*e,  Phila- 
delphia, through  Mr.  Joseph  Willcox,  was  received  a  colle<*tion  of  i)lio- 
cene  fossils  from  the  Waccamaw  River. 

South  Dalxota. — Mr.  John  H.  Ainley,  Rapid  City,  transmitted  specti- 
men  of  hornblendic  schist,  showing  free  gold,  from  the  Cross  Mine, 
Pennington  County. 

From  Mr.  J.  H.  Caton,  Rosebud  Agency,  was  received  a  fossil  turtle, 
Stylemys  nehrascenmft,  from  Bad  Lands,  and  impure  opal  from  the  same 
locality. 

From  the  Museum  of  Com])arative  Zo<)logy,  Cambridge,  Ma^ss.,  were 
received  in  exchange  two  lizards,  collect^<l  by  Prof.  S.  Garman. 

Texas. — From  Piof.  11.  P.  Attwater,  Rockport,  was  received  a  set  of 
eggs  of  OtocoriH  alpentri^t  giraifdi  (new  to  the  collection)  and  eggs  of 
Cardinalis  cardinal  is  and  MimuM  polygloiluH^  selec^ted  to  show  extremes 
in  size  and  coloration,  and  forming  a  very  interesting  series. 

From  the  Department  of  Agriculture,  through  Prof.  C.  V.  Riley, 
were  received  200  specimens  of  various  orders  of  insects,  collected  by 
Mr.  C.  G.  Schaupp. 

Mr.  L.  G.  Eakins,  11.  S.  (reological  Survey,  presented  gadolinite  from 
Llano  County. 
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Vermont. — Mr.  ('.  1).  VValcott,  T.  »S.  (leological  Survey,  traiisinitted 
81>ecime]is  of  contorted  slate  from  Kutlaiid  County. 

Virginia. — From  the  Bureau  of  Ethnology,  through  Maj.  J.  W.  Powell, 
Director,  was  received  a  collection  of  archa»,ological  obj(»cts  from  a  mound 
in  Rockingham  County. 

Mr.  Walter  Moreland,  Washington,  I).  C,  sent  a  8i)ecimen  of  LarimuH 
fasciatusj  rarely  found  on  our  Atlantic  coast.  This  is  the  second  speci- 
men so  far  re<*orded  from  Chesapeake  Bay. 

WoHhingion. — Ilobert  intram,  esq.,  of  Chenoweth,  presente^l  a  speci- 
men of  centiped  ( ChomaiohiuH  ruber),  a  species  now  occurring  in  the  East, 
and  a  specimen  of  milleped,  new  to  science. 

Went  Virginia. — From  Mr.  »John  R.  Huddleston,  Kanawha  Falls,  was 
obtained,  by  jmrchase,  a  double-headed  snake. 

Wyoming. — From  the  U.  S.  Fish  Commission,  through  Col.  McDonaUl, 
were  received  955  specimens  of  fishes,  including  LeuciHvuH  gilliy  a  new 
species,  collected  during  the  summer  of  1890,  by  a  Fish  Commission  party, 
under  direction  of  Prof.  B.  W.  Evermann. 

MiHcellaneoiiH. — Prof.  S.  L.  Fairfield,  New  H«aven,  Conn.,  presentcil 
specimens  of  minerals  from  various  localities. 

Admiral  and  Mrs.  James  E.  Jouett  deposited  a  dish  and  ewer  of 
precious  metals,  presenti^d  to  Admiral  Jouett  for  services  renden^d  in 
saving  from  shipwreck  the  British  steamship  Historian  in  the  Caribbean 
Sea  in  1885. 

Mr.  Robert  Ridgwsiy,  U.  S.  National  Museum,  inesented  birds' 
skins,  consisting  of  selected  si)ecimens,  each  one  remarkable  for  some 
more  or  less  marked  peculiarity  of  i)lumag<». 

From  Dr.  Leonhard  Stejneger,  U.  S.  National  Museum,  were  received 
birds'  skins,  including  a  series  of  tiitia  cwsiuj  from  various  U)calities. 

The  U.  H.  Geological  Survey,  through  MaJ.  J.  W,  Powell,  Director, 
transferred  to  the  Museum  a  collection  of  fossil  insects,  described  and 
figured  by  Prof.  S.  H.  Scudder,  of  the  (leological  Survey,  in  volume  xiii, 
Hayden  Reports;  fossil  plants,  transmitted  by  Dr.  J.  S.  Newberry,  of 
Columbia  College,  to  the  Survey,  and  specimens  of  minerals  from  va- 
rious localities. 

ISLANDS   IN   TIIK   ATLANTIC   OCKAN. 

St.  Helena. — From  Capt.  W.  H.  Turton,  U.  E.,  Brompton  Barracks, 
(Chatham,  England,  were  re<*eived  shells,  <*omprising  over  400  s]>ecies, 
a  contribution  of  spe<*i}il  interest  and  vjilue. 

WKST    IXI»IKS. 

From  Dr.  John  F.  Chittenden,  Victoria  Institute,  Trinidad,  through 
Hon.  William  Pierce,  U.  S.  (3(msuL  were  received  specimens  of  ^4 c^iVi/^ 
lineatu4i  and  Azevia  n.  sp. 

Mr.  C.  W.  Cunningham,  through  Maj.  J.  W.  Powell,  Director  of  the 
Geological  Survey,  transmitted  samples  f»f  crude  potroleum. 
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From  Dr.  J.  F.  R.  Dutbur,  Washiugtou,  1).  C,  was  received  a  skin 
of  brown  pelicau  [Pelecanun  fuseuH), 

Mr.  Frank  Everett,  Washington,  D.  C,  present^ed  birds'  eggs,  and 
deposited  a  (?arib  stone  hatchet  from  the  island  of  Navassa. 

From  Mr,  T.  H.  Morgan,  Mawr  College,  Bryii  Mawr,  were  received 
crnstaceanB  from' near  Jamaica. 

From  the  Wagner  Free  Institute  of  Science,  Philadelphia,  were  re- 
ceived land-shells. 

SOUTH  AMERICA. 

HKAZIL. 

Me^ssrs.  Tiffany  &  Company,  New  York  City,  transmitted  in  exchange 
a  specimen  of  "  Phantom"  quartz. 

Mr.  William  I^almer,  U,  S.  National  Museum,  presented  a  specimen 
of  Jandaya  Parrakeet  (Cornurus  jandaya). 

From  the  Royal  Zo()logical  Museum,  Florence,  Italy,  through  Prof. 
Henry  Giglioli,  director,  were  received  in  exchange  archaeological 
objects  from  Brazil. 

CHILE. 

Dr.  C.  H.  White,  V.  S.  Navy,  presented  specimens  of  crude  nitrate 
of  soda  from  Iqui^pie. 

PKRU. 

Dr.  White,  U.  S.  Navy,  transmitted  acollection  of  insects  from  Payta. 

UNITKI)   STATKS   OF   (  OLOMBIA. 

From  Mr.  M.  L.  Marks,  Washington,  I),  C,  were  received  5  gold  orna- 
ments obtained  from  ancient  graves. 

VENEZUKLA. 

Mr.  K.  M.  Bartleman,  United  States  legation,  ( 'aracas,  transmittea 
photographs  of  native  scenery  and  other  objects  relating  to  Venezuela. 
He  also  sent  an  armadillo  (Tatuma  sp.). 

.  From  Mr.  C.  B.  Hiker,  New  York  City,  were  received  birds'  skins 
from  the  Lower  Amazon. 

A.H1A. 
CHINA. 

From  Mr.  Romyn  Hittthcock  wvve  receivc<l  G  copies  of  tlio  ''  Peking 
Gazette,''  the  oldest  newspaper  in  the  world  and  now  published  daily 
in  Peking. 

From  Dr.  J.  Neunuiun,  Iloihow,  were  obtained  a  collection  of  ('ocoa- 
nnt  ware,  tools  used  lor  carving  shells,  and  otlier  ethnological  objects. 
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INDIA. 

Dr.  William  L.  Abbott,  Phihulelphia,  presented  a  V(»ry  fine  collection 
of  mammal  skiuK,  skulls^  bones,  birds'  skins,  and  a  rope  made  of  goat'S 
hair  usetl  by  the  coolies  of  Kashmir  in  packing  their  loads.  A  full 
report  of  this  sending  will  be  found  in  the  Accession  List  in  Section  v. 

From  the  Calcutta  Botanic  Garden  were  received  specimens  of  dried 
plants. 

JAPAN. 

Froni^  the  Science  College  Museunr,  Imperial  University,  Tokio, 
through  Dr.  J.  Ijima,  were  received  two  skins  of  Japanese  ptarmigan 
(Lagapusy  species  undetermined). 

KORKA. 

From  Mr.  P.  L.  «Touy,  U.  S.  National  Museum,  was  received  the  skin 
of  a  land  otter  (Lutronevtes  sp.).  From  Mr.  Jouy  was  also  obtained, 
by  purchase,  specimens  of  reptiles  from  a  remote  region  of  Korea, 

From  the  Department  of  State  were  received  specimens  of  wool  and 
woolen  fabrics,  transmitted  by  Consul-General  Samuel  Merrill,  from 
Chitteldroog  and  Davengire  Taluks,  in  the  Chitteldroog  district^  prov- 
ince of  Mysore,  collected  by  Mr.  L.  Ei<;ketts,  director  of  statistics  and 
agriculture  in  Mysore  Bungalore,  with  a  report  on  sheep  and  w^ool  in 
India  furnished  by  Mr.  Merrill;  samples  of  Indian  wool,  collected  by 
Mr.  Merrill  and  Mr.  T.  N.  Mukharji,  assistant  curator  of  the  Indian 
Museum;  woolen  fabrics  contributed  by  Mr.  L.  Ricketts,  of  Mysore- 
Bungalore;  and  specimens  of  Indian  wools,  woolen  yarns  and  fabrics, 
transmitted  through  Mr,  Merrill. 

A.SIATIC    Rl'SSIA. 

Lieut.  G.  B.  Harber,  U.  S.  Navy,  transmitted  articles  of  fur  clothing 
worn  by  him  while  connected  with  the  Jeannette  Relief  Expedition, 
made  by  the  Yokuti  of  northern  Siberia. 

From  the  U.  S.  Treasury  Department  was  recc^ived  the  skin  of  a 
female  walrus  [OdohwnnH  obesus),  cai)tured  in  Holy  Cross  Bay,  Siberia, 
and  transmitted  by  Capt.  M.  A.  Ilealy,  U.  S.  R.  M.  steamer  Bear^ 
through  Lieut.  D.  H.  Jarvis,  of  the  same  steamer. 

From  Mr.  Romyn  Hitchcock,  TJ*.  S.  National  Museum,  was  obtained 
by  purchase  a  walrus's  head  and  tusks  from  Anadir  Bay. 

From  the  Royal  Swedish  Academy  of  Sciences,  Stockholm,  Sweden, 
were  received,  in  exchange,  140  species  of  Siberian  phanerogams. 

Messrs.  Tiftany  &  Co.,  New  York  City,  transmitted,  in  exchange,  3 
ornamental  stones. 

ASIA    MINOR. 

From  Dr.  John  P.  Peters,  Philadelphia,  was  re<;eived  through  Dr. 
Cyrus  Adler,  a  Turkish  baker's  tally  from  Broussa,  in  Aaia  Minor,  the 
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ancient  ca])ita1  of  Turkey.    From  Dr.  Peters  were  also  received  it 
weaving-looiDy  card,  and  shuttle. 

ISI^NDS   IN   TlIK   INDIAN  OCEAN. 

Mr.  Uujifh  Fulton,  Loudon,  England,  sent,  in  exchange,  a  specimeu 
i>f  Valuta  auliea  L. 

Mr.  Isaiah  (Jlrreegor,  Jiw?ksonviIle,  Florida,  jw^esented  interesting 
marine  shells. 

DENMAKK. 

From  Mr.  N.  C.  Gram,  Dyrefjord,  Iceland,  were  received  two  ladies' 
side-saddles,  one  marked  1789  and  the  other  reported  to  be  250  years 
old. 

From  the  Icelandic  Natural  History  Society,  through  Mr.  Benjamin 
Grondal,  president,  were  received,  in  exchange,  portions  of  a  woman's 
costume,  carved  vessels  for  food,  and  other  ethnological  objects  IVom 
Keylgavik,  Iceland. 

Dr.  D.  S.  Martin,  New  York,  transmitted  two  specimens  of  lignite 
from  Disco  Island,  Greenland. 

Messrs.  Wyckoff,  Seamans  &  Benedict,  New  York  City,  transmitted 
a  Mallig-Hansen  typewriter  from  Copenhagen. 

FRANCE. 

From  Mr.  Henry  Balfour,  Oxford,  England,  were  re^'.eived,  in  ex- 
change, archteological  objects. 

Mr.  George  F.  Harris,  Ijondon,  England,  sent  a  collection  of  Eocene 
fossils,  chiefly  from  the  Paris  basin. 

Miss  Katherine  Parsons,  Washington,  D.  C,  dejiosited  a  se<lan 
chair  formerly  owned  by  the  family  of  Louis  XIV. 

From  the  Royal  Zoological  Museum,  Florence,  Italy,  through  Prof. 
Henry  Giglioli,  director,  were  received  archieoh)gical  objects  from 
France. 

(iKUMANY. 

From  Dr.  William  Eichhoff,  Strasburg,  were  received  in  exchange 
type  specimens  representing  100  species  of  Scolytidse,  all  new  to  the 
collection. 

Prof.  Dr.  A.  Xehring,  Berlin,  transmitt^^d,  in  exchange,  seeds  of 
Cratopleura  helvetica  Nehringi,  C.  Weber,  found  in  peat  at  Klingi. 

From  Prof.  A.  Strcng,  (tIcss^mi,  were  re<'cived  minerals,  in  exchange. 

(iKKAT  BKITAIN. 

From  I*rof  George  S.  Brady,  Sund<Mliind,  were  rccciv<»d  in  excliangc 
specimens  of  British  fresh-water  Cyclopidic. 
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Kiom  Messrs.  ElkiD^t4>ii  &  Couipauy,  IjoihIoh,  wius  nreivcd  an  elec- 
trotype reproduction  of  Tyelio-Baehe's  quadrant. 

Mr.  A.  E.  Foote,  Pliiladelpliia,  transmitted  in  exchange  spex^imens 
of  anglesite  and  matlockite  from  Cromford,  Derbyshire. 

Prom  Mr.  C.  1).  Walcott,  U.  8.  Geological  Survey,  were  received 
echinoids,  spe4.*imens  of  tiint,  and  the  tooth  of  a  shark  from  the  creta- 
ceous chalk  of  Croydon. 

URKECK. 

From  C.  11.  IVnnypacker,  West  Chester,  Pa.,  were  obtained,  by  imr- 
chase,  specimens  of  itdamite  and  smithsonite. 

NOKTll    HOLLAND. 

Mr.  Edward  Lovett,  Ct'oydon,  Enghmd,  tranismitted  a  curious  old 
tiint. 

ITALY. 

Fn>m  the  lioyal  Zo()logical  Mus^Mim,  Florence,  Italy,  thnmgh  Pnif. 
Henry  (Jiglioli,  director,  were  received  archaeological  objeets  and 
8i)onges» 

Dr. G.Brown  Goode,  Assistant  Secretary,  National  Museum,  collected 
for  the  Museum  twenty-three  piex'es  of  Savony  faience.  The  potteries 
have  been  discontinued  for  nearly  two  centuries,  and  the  lueces  are 
principally  of  the  14th  and  I5th  centuries,  most  of  them  being  drug- 
gist's vessels  of  a  highly  ornate  character. 

From  the  National  Museum  of  Anthropology,  Florence,  through  Dr. 
Paolo  Mantegazza,  director,  were  received  archaeological  objects. 

jcrssiA. 

Mr.  OharleJA  de  Struve,  envoy  extraonlinary  and  minister  pleniiK)- 
tentiary,  Russian  legation,  presented  thirty-nine  sheets  of  portraits  of 
Russians. 

Lieut.  George  F.  Knimons,  U.  S.  Navy,  Sitka,  Alaska,  transmitted 
a  tish-knife  obtained  from  a  native  Russian  wcmian.  Tlie  knife  was 
made  in  Siberia,  and  is  a  relic  of  ancient  Russia. 

Mr.  George  F.  Kunz,  Iloboken,  N.  J.,  transmitted  through  Consul- 
General  »I.  M.  Crawford,  St.  Petersburg,  a  collection  of  castings  of 
tigures,  set  of  Russian  weights,  8am])les  of  ores,  an<l  S])ecimens  of 
sand  from  which  the  castings  are  made. 

M'AIN. 

From  Hon.  R.  W.  Turn<»r,  T.  8.  consul,  was  obtained  a  small  cast 
of  a  Ph<enician  tomb. 

SWK.I»EN. 

The  geological  survey  of  Sweden,  Stockholm,  transmitted,  in  ex- 
change, specimens  of  Cambrian  fossils. 
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SWITXKKLANI). 

Prof.  H.  (le  Saussure,  Museum  of  Nsituial  History,  (ieueva,  sent 
specimens  of  orthoptera.. 

ArSTlJALASIA. 

AI'STICALIA. 

Xew  South  Wales. — From  tlie  Australian  Museum,  through  Dr.  E.  P. 
Bamsay,  curator,  was  received  a  collection  of  birds'  skins,  mammals, 
eehinoderms,  graptolites,  and  specimens  of  crustaceans  and  asteroidea. 

Dr.  G.  C.  Oox,  through  Mr.  Charles  Headley,  Australian  Museum, 
Sidney,  New  South  Wales,  transmitted  alcoholic  specimens  of  Ephippo- 
donta  MacdougaUi  Tate,  a  very  remarkable  bivalve  mollusk,  recently 
described,  from  Australia. 

XKW    CALEDONIA. 

From  IU*v.  H.  B.  Tristram,  The  College,  Durham,  England,  were 
received  birds'  skins  in  exchange. 

N'KW   (il'INKA. 

From  Dr.  James  Rodman,  Hickman,  Ky.,  was  obtained  by  purchase 
a  superb  bird  of  paradise  {Lophm-hina  superba). 

The  lioyal  Zoological  Museum,  Florence,  Italy,  through  Prof.  Henry 
Giglioli,  director,  transmitted  arcjlueological  objects  in  exchange. 

Kev.  II.  B.  Tristram,  The  College,  Durham,  England,  transmitt4*d 
birds^  skins  in  exchange. 

(^LKENHLAND. 

Mr.  S.  F.  Denton,  TJ.  S.  Fish  Commission,  presented  a  skin  of  white- 
bellied  sea  eagle  {Haliaetm  leucogaster)  or  allied  species. 

From  Mr.  E.  E.Howell,Washington,  1).  C,  were  received,  in  exchange, 
specimens  of  cut  and  rough  opals. 

VK  TOKIA. 

From  the  Department  of  Agricultun?,  through  Prof.  (<.  V.  Riley,  en- 
tompU)gist,  wen*  received  specimens  of  Australian  hemiptera,  collected 
by  Mr. «!.  G.  ().  Tepper,  of  Adelaide. 

From  Mr.  W.  T.  Bednall.  of  the  Soutli  Australian  Museum,  was  re- 
ceived a  spe<*imen  of  Antharea  eucalypti. 

NKW  ZKALAXh. 

From  the  Department  of  Agriculture,  through  Prof.  Riley,  were  re- 
c^ivetl  specimens  of  New  Zealand  CocvhwUida'^  <M>llected  by  Mr.  D,  W, 
Co<|uilh»,t. 

JI.  Mis.  114,  pt.  2 K\ 
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From  the  Auckland  Miiseuni,  througli  l^rof.  T.  F.  Cheeaeman,  curator, 
were  received  in  exchange  botanical  8])ecimen8,  insects,  birds'  skins 
and  skeletons. 

The  Otago  Museum,  Dunedin,  through  Dr.  T.  Jeffrey  Parker,  director, 
transmitted  si)eciniens  of  crustaceans  in  exchange. 

Mr.  Charles  T.  Simpson,  U.  S.  National  Museum,  presented  dried 
spex*imens  of  Lepas  hiUii. 

MALAYSIA. 

From  Mr.  Victor  A.  Jenny,  consular  agent  at  Macassar,  Celebes, 
were  received  specimens  of  shells,  ethnological  objects,  and  three  musi- 
cal instruments,  collected  by  him  for  the  National  Museum. 

Hon.  Alexander  Webb,  United  States  consul,  Manila,  Philippine 
Islands,  transmitted  to  the  Museum  musical  instruments  collected  bv 
him  for  the  National  Museum. 

Hon.  Eounsevelle  Wildnian,  United  States  consul,  Singapore,  Straits 
Settlements,  transmitted  Malayan  musical  instruments  and  ethnologi- 
cal objects  collected  by  him  for  the  National  Museum. 

POLYNESIA. 

HAWAIIAN    ISLANDS. 

Lieut.  T.  (t.  Fillette,  U.  S.  Navy,  deposited  a  cane  of  palm  wood  with 
handle  nuule  of  a  wild  boar's  tusk,  gold-mounted,  ])resented  to  him  by 
King  Kalakaua. 

From  Mr.  Scott  B.  Wilson,  lleatherbank,  Weybridge,  Surrey,  Eng- 
land, was  obtained,  by  purchase,  a  skin  of  Baillou's  grosbeak  {LoTioides 
bailhui). 

>AMOAN    ISLANDS. 

From  Hon.  Harold  M.  Sewall,  United  States  consul,  was  received  a 
collection  of  Samoan  musical  instruments. 

From  Ward's  Natur.il  Science  Kstablishment,  Itochester,  N,  Y,,  was 
received  the  tyi)e  of  the  flying  fox,  Pteropus  lanigera, 

H.— COOPERATION  OF  THE  DEPARTMENTS  AND  BUREAUS 
OF  THE  GOVEHNMEXT  DinUNG  THE  YEAR  ENDING 
JUXE  30,  1892. 

The  Xational  Museum  during  the  past  year  has  been  the  recipient 
ofnumenms  contributions  from  the  different  bureaus  of  the  Govern- 
ment, as  will  be  seen  from  the  following  statements: 

DKPAKTMKNT    UJ'   STATE. 

From  the  Department  were  received  specimens  of  Indian  wool,  woolen 
yarns  and  fabrics;  also  samples  of  Indian  wool,  collected  by  Consul- 
General  Sanmel  Merrill,  Calcutta,  India,  assisted  by  Mr.  T.  N.  MuK- 
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harji,  iissiHtaiit  curator  of  the  Indian  Museum,  and  a  report  by  Mr. 
Samuel  Merrill  relating  to  sheep  and  wool  in  India;  wool  and  woolen 
fabrics  from  Chitteldroog  and  Davengire  Tuluks  in  the  Chitteldroog 
district,  Mysore  Province,  (Contributed  by  Mr.  L.  Kicketts,  director  of 
statistics  and  agriculture  in  the  Mysore  Bungalore,  also  transmitted 
by  Mr.  Merrill  to  the  Department  of  State  and  transferred  U)  the  -Na- 
tional Museum. 

From  Mr.  R.  M.  Bartleman,  of  the  United  Statt^s  legation  at  Oar*4cas, 
Venezuela,  were  received  photographs  of  native  scenery  and  other 
objects  of  interest  in  Venezuehi,  also  of  the  shoi^es  of  the  lagoon  of 
Lake  Sinamaica,  Goajira  Lake  dwellings,  and  a  group  of  Goajira 
Indians. 

Hon.  Tnixtou  Beale,  United  States  consul,  Teheran,  Persia,  transmit- 
ted to  the  Department  of  State,  three  molds  of  sculptures  from  Persep- 
olis,  which  were  transferred  to  the  Museum. 

Consul-general  John  M.  ( -rawford,  St.  Petersburg,  Russia,  kindly 
forwarded,  through  the  State  Department,  a  <*ollection  of  castings  of 
figures,  ethnological  objects,  iron  ores,  and  sample  of  the  sand  from 
which  the  castings  are  made,  ol)taine<l  by  Mr.  (ieorge  F.  Kunz,  of 
Hoboken,  N.  J.,  for  the  National  Museum. 

Mr.  Charles  de  Struve,  envoy  (extraordinary  and  minister  i)lenipoten- 
tiary,  Russian  legation,  Washington,  1>.  C.,  presented  '^^  sheets  of  (eth- 
nological iK)rtraits  of  the  inhabitants  of  Russia. 

Mr.  Victor  A.  Jenny,  consular  agent  at  Macassar,  Celebes,  transmitted 
three  musical  instruments,  specimens  of  shells,  and  ethnological  objects. 

Mr.  William  P.  Pierce,  United  States  consul  at  Trinidad,  West  Indies, 
forwarded  through  the  Department  of  State,  in  behalf  of  Dr.  J.  F.  Chit- 
tenden of  the  Victoria  Institute,  s])ecimens  of  sole  {Achirus  Hneatus 
and  Azevla  n.  sp.). 

From  Mr.  Harold  M.  S(^wall,  United  States  consul,  Apia,  Samoa,  were 
received  a  number  of  native  musical  instruments. 

Mr.  R.  W.  Turner,  United  Stat(*s  cM)nsul,  Cadiz,  Spain,  transmitted 
a  door  formerly  used  in  the  convent  of  La  Rabida  at  Palos,  and  a  small 
cast  of  a  Phcenician  tomb. 

From  Mr.  Alexander  R.  Webb,  United  States  consul,  Manila,  Philip 
pine  Islands,  were  received  ethnological  objects  and  musical  instru- 
ments used  by  the  natives. 

Mr.  Rounsevelle  Wildmann,  United  States  consul,  Singapore,  Stni its 
Settlements,    transmitted   a  collection  of  Dyak  and  Malayan  (»thno 
logical  objects,  shells,  corals,  and  musical  instruments. 

TREASIRV    DEPARTMENT. 

The  re(iuests  for  free  entry  which  have  heretolore  b(»en  extended  by 
the  Treasury  Department  to  the  National  Museum  in  connection  with 
collections  from  foreign  countries,  have  as  usual  been  complied  with. 
The  burciius  nanuMl  below  have  shown  much  inter(»st  in  the  work  of 
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the  Museum,  and  have  reudered  vahiable  assistance  in  procuring  con- 
tributions : 

U.  *S.  Coast  and  Geodetic  Survey. — Through  Dr.  T.  C.  Meudeuhall, 
Superintendent,  was  received  a  collection  of  insects,  mammals,  birds' 
skins,  fishes,  geological  material,  birds'  eggs  and  a  nest,  collected  by 
Assistant  J.  E.  McGrath  during  his  ex]>edition  to  Alaska. 

U.  S.  Lifc'iSaving  Service, — From  this  Bureau  were  re<*.eived  S|>ecimens 
of  quartz  i)ebbles,  2  sea-horses  (Hippocampus  htidsonins)^  and  a  fossil 
crab,  collected  at  Occjin  City  life-saving  station  by  Capt.  J.  J.  Dunton, 
keei>er,  and  also  a  skeleton  of  Physeter  macrocephalm  juv.  from  Green 
Run  Inlet,  collected  by  Capt.  Dunton. 

U.  S.  Revenue-Marine  Service. — From  Capt.  M.  A.  Healy,  through 
Lieut.  D.  H.  Jarvis,  both  of  the  steamer  Bear,  was  received  the  skin  of 

a  female  walrus  (Odohcemis  obesus),  captured  in  Holy  Cross  Bay,  Siberia. 

« 

WAR   DEPARTMENT    AND   THE   ARMY. 

Several  officers  of  the  Army  have  contributed  material  to  the  Museum 
collections,  and  very  valuable  assistance  has  been  rendered  by  the 
Quartermaster's  Department  in  connection  with  the  transportation  of 
heavy  material  to  Washington. 

Cen.  M.  C.  Meigs,  Quartermaster-General  (retired),  presented  a 
revolving  rifle  (in  a  mahogany  case)  of  early  i)attern,  invented  about 
1835,  and  made  in  Kochester,  N.  Y. 

A  large  collection  of  bronze  medals,  intaglios,  antique  stones,  and 
other  objects  of  a  similar  nature  were  dei)osited  in  the  Museum  by  the 
executors  of  Gen.  Meigs'A  estate,  as  a  bequest  from  him  to  the  National 
Museum. 

Col.  K.  I.  Dodge  (retired),  Sacketts  tlarbor,  N.  V.,  transmitted  4  si>e<»i- 
mens  of  horse-fly  (Oathophilus  equi  Fab.)  and  a  Wasp  {Pelecinus  poly- 
ccrator). 

From  Maj.  William  H.  Powell,  Fort  Keogh,  Mont.,  was  received, 
through  Dr.  D.  P.  Wolhaupter,  of  Washington,  D.  C,  a  pipe  belonging 
to  Washakie,  an  Arai)ahoe  chief,  presente<l  to  Maj.  Powell  by  him  dur- 
ing the  campaign  of  1876. 

Capt.  Charles  E.  Bendire,  curator  of  birds'  eggs  in  the  National 
Museum,  presented  tlu*  skin  of  an  American  pipit  (Anthus pensilvanictiH) 
from  Lockport,  N.  Y.,  a  set  of  eggs  of  Tantalus  locnlator  from  Yucatan, 
and  dei>osit<»d  a  buffalo  robe,  lance-holder  (rawhide  beaded),  and  a 
bcjideil  quiver  made  of  otter  skin. 

Capt.  John  G.  Bourke,  Fort  Ringgold,  Tex.,  presented  a  collection  of 
(luadalajara  i>ottery,  specimens  of  materia  medi(ja  obtained  from  a 
Mexican  woman,  samples  of  folk-medicine  from  Lower  Rio  Grande  Val- 
ley, and  salt  crystals  from  the  El  Sal  del  Rey  Lake  in  southern  Texas. 
Capt.  Bourke  de])osited  three  votive  offerings,  soles  of  the  "guarachi," 
or  Kiindals  used  by  the  Mexican  f<K>t-troops  along  the  Rio  Grande,  Sk 
throwing-stick,  and  a  bird-spear  from  Mexico, 
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Lieut.  Harry  O.  Hensoii,  Fort  Walla  Walla.  Wasii.,  transiiiitte<l  iiosts 
and  egf^s  of  TrovhiUut  alexandri  with  skins  of  the  siinie,  sets  of  e^gs  of 
Bnteo  Htraiwfoni  an<l  Accipifer  cooperi  from  8t.  Louis  ranch,  8an  Joa- 
quin Valley,  California,  and  Santa  Lucia  Valley. 

From  Dr.  Edgar  A.  Mearns,  Fort  Snelling,  Minn.,  were  re<*eived  birds' 
eggs  and  skins,  inaninial  skins,  turtle,  and  forty-eight  species  of  shells. 
In  connection  with  his  work  on  the  International  Boundary  Commission, 
Dr.  Mearns  obtained  for  the  Museum  a  collection  of  birds'  skins  an<l 
eggs,  turtles,  and  mammal  skins,  birds'  eggs,  birds'  nests,  rocks,  shells, 
fossils,  mammal  skulls,  cocrnm  of  bag  worm,  and  fishes. 

Dr.  J.  H.  Porter,  Army  Medical  Museum,  Washington,  D.  C.,  trans- 
mitted two  liuman  skulls,  piece  of  bone,  and  4  stf)ne  im])lements  from 
Rockingham  County,  Va. 

From  Dr.  11.  W.  Shufeldt,  Takoma  Park,  1).  C.,  were  received  birds' 
nests  and  skins;  model  of  a  fossil  bird,  Archccopteryx  mairuraj  from 
Solenhofen,  Bavaria;  nest  of  jirairie  warbler  (Dendroica  discolor)  from 
Takoma  Park;  a  skin  of  Wilson's  snipe  ((ralfinajo  delieaUf)  from  Fort 
Wingate,  N.  Mex.;  specimen  of  Carhiifex  Xewberffi^  from  the  Equus 
beds.  Fossil  Lake,  Oregon,  and  a  specimen  of  iguana. 

Dr.  Timothy  K.  Wil<*ox,  Fort  Huiichuca,  Ariz.,  pr(»8ente<l  a  collection 
of  mammals,  insects,  rejitiles,  fishes,  and  birds,*  and  a  living  horned 
toad. 

From  Dr.  Charles  E.  W(M>druff,  Fort  Missoula,  Mont.,  through  My. 
(iarrick  Mallery,  of  the  Bureau  of  Ethnology,  were  deposited  thirty- 
seven  photographs  pertaining  to  the  Hoo])a  V' alley  Indians  of  Californifi, 
and  presented  a  stone  baking-dish  obtained  from  the  same  tribe  of  Indi- 
ans. 

From  Rev.  J.  H.  Potter,  Fort  Clark,  Tex.,  was  receivcMl  a  large  speci- 
men of  freshwater  shrimp. 

Mr.  Frank  X.  Ilolzner,  Fort  Snelling,  Minn.,  presented  specimens  of 
mammals  and  birds'  skins. 

Mr.  ('barloiR.  Fosdick,  of  the  Wur  Department,  transmitted  a  star- 
fish with  nine  rays. 

NAVY  DEPARTMENT  AND  THE  NAVY. 

Admiral  Jouett  and  Mrs.  Jouett  deposited  a  dish  and  ewer  of  **  pre- 
cious metals,"  presented  to  the  Admiral  for  services  rendered  in  saving 
fi'om  shipwreck  the  British  steamship  Jlifttorian  in  the  CHribbean  Sea 
in  1885. 

From  Lieut.  George  F.  Emmons,  Sitka,  Alaska,  was  received  a  fish- 
knife  made  in  Siberia,  and  preserved  as  a  relic  of  the  old  Russian  <lays. 

From  Lieut.  T.  G.  Fillette  were  received  seven  pictures  illustrating 
the  Chinese  idea  of  the  war  in  Tonkin,  and  a  show  bill,  ^'Chiarinisshow 

•Dr.  Wilcox  wan  aasisU'd  in  obtainiug  this  conectiou  by  Miss  Florence  Wilcox, 
Lieato.  J.  A.  Emery  Jind  Simpson,  Dr.  R.  (J.Ebert,  Muster  Harry  Kbert,  Master  Fre<i 
Fowler,  Master  Glover  Wileox.  and  Mr.  Leah,  hospit^il  sti'ward. 
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in  Oliiiia/'  Mr.  Fillr.tte  deposit^Mi  ;i  caii*^  made  of  palni-wood,  with  a 
handle  carved  from  the  head  of  a  wild  lioar,  presented  to  him  by  Kin^r 
Kalakaua,  of  the  Hawaiian  iHlauds. 

liieut.  (1.  H.  Harber  transmitted  portions  of  a  fur  costume,  made  by 
the  Yokuti  of  North  Siberia  and  worn  by  him  on  the  Letm  Delta,  dur- 
ing his  connection  with  the  Jeannette  relief  expedition. 

Lieut.  Charles  F.  Pond,  Mare  Island  Navy- Yard,  (California,  trans- 
mitted a  specimen  of  spMnx  moth  (Smerinthus  aphthalmivys  Hd.). 

From  Lieut.  F.  E.  Sawyer  were  received  specimens  of  crustaceans 

coUect^Hl  in  Brazil. 
Ensign  Eoger  Wells,  jr.,  obtained  a  specimen  of  cayman  (juv.)  from 

Trinidad,  West  Indies,  w^hich  he  transmitted  to  the  National  Zo<)logical 

J^ark.    The  specimen  was  transferred  to  the  National  Museum  by  Dr. 

Baker,  actting  manager. 

Dr.  Howard  E.  Ames  transmitt<5d  a  bird  skin,  reptiles,  fishes,  cnis- 
taceaus,  ophiurans,  and  insects  from  the  West  Indies  and  South  Amer- 
ica. 

From  Dr.  W.  H.  Rush  were  received  shells  from  the  eastern  coast  of 
South  America. 

From  Dr.  C.  H.  White  was  received  a  miscellaneous  collection  of 
insects  made  at  At-apulco,  Mexico,  and  Payta,  Peru.  Dr.  White  also 
presente^l  a  specimen  of  crude  nitrate  of  soda  from  Iquique,  (-hile. 

From  the  United  States  Naval  Eclipse  Expedition  were  received  seven 
birds'  skins,  representing  two  specic^s,  from  Ascension  aud  St.  Helena 
islands. 

Dr.  James  M.  Flint,  under  whose  efficient  supervision,  as  honorary 
curator,  the  collection  of  materia  me<lica  has  been  developed,  was  re- 
called in  November,  1891,  by  the  Secretary  of  the  Navy.  He  wjis  suc- 
ceeded by  Dr.  J.  C.  Boyd,  who,  in  April,  1892,  was  succeeiled  by  Dr. 
William  S.  Dixon. 

DKPARTMENT   OF   THE   INTEUIOK. 

Indiun  Office, — From  Mr.  George  A.  Allen,  United  States  Indian 
agent,  Oolorach)  Iliver  Agency,  Parker,  Ariz.,  were  received  specimens 
of  Peptsis  formosa  Say  and  Sphwrophthabna  (rcufta  Cress.,  skins  of  two 
rare  bats,  MavrotttH  mlifornieuH  and  MoIohhuh  mlifornicuHj  and  speci- 
mens of  Tromhidhnu^  n.  sp.,  near  ffiffanteum  Riley. 

Dr.  Z.  T.  Daniel  transmitted  several  contributions  from  Cheyenne 
Kiver  Agency,  S.  Dak.,  and  Blackfeet  Indian  Agency,  M(mt.,  among 
which  were  archaeological  objects  from  an  ancient  Indian  village 
site  near  Fort  Bennett;  ethnological  objects  fcmnd  in  a  camp  of  "Big 
Foot's"  people;  lock  of  hair  cut  from  the  head  of  ''Yellow  Thigh  and 
Bed  Star,"  a  Yankton  Sioux  Indian  and  a  participant  in  the  Gustier 
battle;  scraper  from  the  ruins  of  a  Bee  village;  moccasin  shaped  stone 
from  Montana;  plum  seeds,  "kansu,''  used  by  the  Sioux  Indians 
for  gambling  purposes,  and  a  ration  ticket  of  "Banged- in- the-Eye;^' 
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wooden  spoon  obtained  from  an  Indian  of  the  Piegan  tribe,  Montana; 
areliR?ologieal  objects,  ckalcedonic.  concretions,  and  specimens  of  water- 
worn  chalcedony;  pii>e  niailc  by  "Afraid-of-Nothing,"  a  Sioux  Indian, 
and  apii^epouch  made  by  an  Indian  of  the  same  tribe;  specimen  of 
hawk  moth  {Hemarh  diffinis  Bd). 

PenHimi  Office, — From  Mr.  W.  W.  (Mieshirc  was  reeeived  a  photograph 
of  the  breastbone  of  a  wild  goose,  perforated  by  an  Eskimo  arrow. 

From  Merritt  Lewis.  es(i.,  was  received  a  carved  stone  pipe  from 
Clint4m  County,  Mich. 

V,  S,  Geologwal  Survey, — The  following  statement  will  show  the 
extent  of  the  ac<;essions  transmitted  by  the  Survey  during  the  year: 

Through  Maj.  J.  W.  Powell,  director,  was  received  a  collection  of 
vertebrate  fossils  obtained  from  the  estate  of  the  late  Dr.  Joseph  Lei<ly ; 
si>ecimen  of  pyrolusitc  from  1  mile  west  of  Walnut  Grove,  in  Murphrees 
V'alley,  Etowah  County.  Ala.;  2  specimens  of  bornite  from  Gillis  Com- 
pany's mine,  Guilford  County,  X.  (■.;  a  large  collection  of  cretaceous 
invertebrate  fossils,  gathere<l  in  Alabama,  Mississippi,  Texas,  Oregon, 
Washington,  California,  llakota,  (>olorado,  Wyoming,  Utah  and  Mon- 
tana; chalce<lony  from  Frankfort,  Ky.;  specimens  of  minerals  from 
various  localities,  ccmsisting  of  agate,  selenite,  satin  spar-,  calcite, 
fluorite,  quartz,  j>lilogopite,  chalcedony,  massive  apatite,  stalactite, 
dolomite  and  calcite,  an<l  kaolin  in  qnartz  geodes;  2  spex'imens  of 
sphalerite,  11  specimens  of  calamine,  a  specimen  of  galena,  and  4 
si)ecimens  of  calcite  from  Aurora,  Mo.;  minerals,  consisting  of  pink 
grossularite,  tridymite,  orthoclase,  sylvanite,  emplectite,  fluorite,  mi- 
raetite,  Jamesonite,  adularia,  smoky  quartz,  tourmaline,  wernerite  and 
strontianite;  40  specimens  of  galena  and  15  of  sphalerite  from  Joplin, 
Mo.;  collection  of  fossil  insects,  constituting  the  group  mentioned, 
described  and  figured  by  Prof.  S.  H.  Scudder,  of  the  Geological  Sur- 
vey, Vol.  XIII,  llayden  Reports;  specimen  of  wavellite  from  Steamboat 
Springs,  Chester  County,  Pa. 

Collected  by  Dr.  T.  M.  Chatard,  46  specimens  of  minerals  from  North 
Carolina,  10  specimens  from  Georgia,  and  a  specimen  from  Pennsyl- 
vania, consisting  of  lucasite,  asbestus,  corundum,  vermiculite,  enstatite, 
talc,  garnet,  sunstonc,  andesite,  diaspore,  chrysolite,  margarit^*,  amphi- 
bole  and  spinel. 

Collected  by  Mr.  David  A.  Ilarrah,  Bilrchanl,  Nebr.,  tooth  of  Peta- 
Imlus  destructor^  a  carboniferous  selacliian. 

Collected  by  Dr.  W.  P.  Jenney,  4  specimens  of  galena,  12  spe<»imens 
of  calcite  on  galena  from  Joplin.,  Mo. ;  19  si^ecimens  of  pyrite,  sphalerite, 
cerussite  and  smithsonite  from  Galena,  Kans. 

Collected  by  Mr.  W.  Liiidgren,  34  specimens  of  radiated  brown  tour- 
maline  from  Colfax,  Nevada  County,  Cal. 

Collected  by  Prof.  O.  C.  Marsh,  specimens  of  invertebrate  fossils 
transferred  from  the  Survey  to  tlu»  MuvSc»um. 

Collected  by  Dr.  W.  H.  Melville,  minerals  from  Dillon,  M<mt. :  29 
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s|>eriiuens  of  iiiiiicmls,  eonsiHtiii^  of  baritc,  «:ule]ia,  plattiierite,  gurnet 
and  cenissite  froui  MiilluD,  Idaho. 

(Vdlecti^d  by  I>r.  J.  S.  Newberry,  Columbia  College,  Xew  York  C-ity, 
npocinieiiH  of  fossil  plants  transmitt-ed  to  tin*  Survey  and  transferred  to 
the  Museum. 

Collected  by  Prof.  S.  L.  Pentield,  59 -specimens  of  minerals  from 
Colorado,  consisting  of  aragonite,  cenissite,  pyrite,  native  gold,  rhodo- 
ehrosite,  galena,  orthoclase  crystals,  embolite,  liyalite,  and  calcite, 
si)eciuien  of  hubnerite  from  North  Star  mine,  and  2  of  guitermanite 
and  zunyite  from  Zuni  mine  near  Silverton,  Colo,  (deposit),  si)ecimen 
of  rock  showing  slickensides  from  central  Colorado. 

Collected  by  Mr.  I.  C.  Russell,  2  pairs  of  snow-shoes  from  Charley's 
Village,  Yukon  River. 

Collect<»d  by  Mr.  H.  W.  Turner,  5  specinuMis  of  garnet  and  4  s|)eci- 
mens  of  ei>idote. 

From  Mr.  Frank  Burns  was  received  an  iron  tomahawk  from  Blount 
C<mntv,  Ala. 

Dr.  T.  M.  Chatard  deposite<l  a  scarf  pin  made  ot"^  cassiterite  fnmi 
Chesterfield  County,  S.  C. 

From  Miss  May  Clark  was  receiveil  a  fetish  (mole)  from  New  Mexico 
(exchange). 

Mr.  William  II.  Dall  transmitted  10  specimens  of  mollusks  from  Bad- 
deck,  Caj)e  Breton  Island,  Xova  Scotia;  0  albums  containing  photo- 
graphs of  ethnoh)gical  objects  and  celebrated  men,  and  a  daguerrotype 
of  Rev.  C.  H.  A.  Dall,  of  Harvard  College. 

From  Mr.  L.  G.  Eakins  was  re<*eived  a  specimen  of  gadolinite  from 
Llano  County,  Tex.,  and  a  s]>ecimen  of  native  gold  in  (piartz  fnmi  the 
Potoma<'  mine,  Montgomeiy  County,  M<1. 

I  Dr.  W.  P.  Jenney  transmitted  oies  from  Arkansas,  2  specimens  of 
ca<lminiferous  smithsonite  from  Morning  Stiu*  mine,  Marion  County, 
Ark.,  a  specimen  of  rubellite  from  San  Diego,  Cal.,  and  one  of  kyanite 
from  Windham,  Me. 

From  Mr.  L.  C.  Johnson  were  receive<l  fresh- water  shells  from  Wad- 
delPs  mill  pond,  near  Marianna,  Fla. 

From  Mr.  W.  JJndgren  were  wceived  nn-ks  and  or«*s  from  Lake 
Valley,  New  Mexico. 

From  Mr.  S.  Ward  Loper  were  received  i\  spe<*imens  of  bandeii 
jasper  from  (-rown  City,  Colo.;  2  slabs  of  shale  with  rain -prints  from 
Durham,  Conn.,  and  a  specimen  of  augite  roc^k  from  Kast  Hock,  New 
Haven,  ('onn. 

Mr.  W  J  McGee  transmitted  silver  ores  from  Mexico. 

From  Mr.  R.  H.  Payn<*  was  received  an  eiuunel  ]urturr  on  glass, 
transferred  from  stone. 

Mr.  I.  C.  Russell  transmitte<l  a  collection  of  Kskimo  ivory  carvings, 
dishes,  spoons,  pipes,  daggers,  an<l  ethnological  objects  of  various  kinds 
from  the  Upper  Yukon  River,  Alaska. 
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From  Dr.  K.  E.  ('.  Slojinis  won*  received  1  speeiiiieiis  of  sliriiiip 
from  the  westi*rii  coast  of  North  Aiueriea,  and  a  jjarter- snake  from 
Berkeley,  Cal. 

Mr.  H.W.Turner  transmitted  an  alcoholic  s|>ecimen  of  shrew  (Sore,v 
ragrans). 

From  Mr.  C.  I).  Waleott  was  received  contorted  slate  from  near  Wells, 
Rutland  (county,  Vt.;  5  echiuoids,  5  specimens  of  flint,  and  tooth  of  a 
shark  from  the  cretaceous  chalk  of  Croydon,  England,  and  4  speci- 
mens of  calcite  from  Smith's  Basin,  Washington  County,  X.  Y. 

Several  of  the  honorary  curators  in  the  National  Museum  are  officers 
of  the  Geological  Survey,  and  the  Museum  is  much  indebt^  to  them  for 
their  valuable  cooperation  with  the  work  of  the  Museum.  These  are  Mr. 
C.  D.  Waleott,  in  charge  of  paleozoic  fossils;  Dr.  C.  A.  White,  in  charge 
of  mesozoic  fossils;  Mr.  William  H.  Dall,  in  charge  of  mollusks  and 
c-enozoic  fossils;  Prof.  Lester  F.  Ward,  in  charge  of  fossil  plants;  Prof. 
F.  W.  Clarke,  in  charge  of  minerals,  and  Prof.  O.  0.  Marsh,  in  charge 
of  vertebrate  fossils. 

DEPARTMENT   OF    AaUK'ULTURE. 

From  the  Department  of  Agriculture,  through  the  Secretary,  have 
been  received  the  following  objects : 

Collection  of  land  and  fresh- water  shells  from  various  localities  in 
Arizona  and  in  the  vicinity  of  Death  Vallev. 

Three  Gray  seals  fn^m  Labrador. 

From  the  Division  of  Fon^stry  were  received  .'^7  photographs  repre- 
senting species  of  woods,  18  photomicrographs  of  woo<ls  of  the  United 
States  (deposited),  and  12  distribution  charts  of  trees  of  the  [Jnited 
States,  prepared  by  Mr.  C.  S.  Sargent,  special  agent  of  the  Tenth 
Census. 

Through  the  Division  of  Economic  Ornithology,  were  received  speci- 
mens of  land  and  fresh- water  shells  from  Brownsville,  Tex.,  collected  by 
Mr.  William  Lloyd ;  .'i  portions  of  Ulephatf  bones,  32.'i  birds'  eggs,  and 
iio  birds'  nests  from  California,  Nevada,  Utah  and  Texas. 

Through  Prof.  C.  V.  Riley,  enti)mologist :  specimens  of  North  Amer- 
ican coleoptera,  representing  24  species,  new  to  the  colh^ctioii ;  collec- 
tion of  insects  of  till  orders,  made  in  the  Northwestern  States,  British 
Columbia  and  Alaska;  r>5  si^ecimens  of  Californian  orthoptera,  repre 
Renting  21  species;  78  specimens,  representing  25  species  of  insects, 
mostly  lepidoptera ;  large  series  of  hymenoptera  and  homoptiTa  from 
southern  California;  43  specimens,  representing  17  species  of  neurop- 
tera;  31  sj)eciinens,  representing  7  species  of  orthopt4»ra;  130  speci- 
mens, representing  43  species  of  hemiptera,  from  Los  Angeles;  2S 
specimens,  representing  4  species  of  Australian  Cocci tuHidfr*  245  spec- 
imens,  representing  51  species  of  Californian  coleoptera;  81  specimens, 
representing  31  species  of  Californian  lepidoptera;  2(M)  specimens,  ve\} 
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reseutiug  51)  species  of  ('aliforniaii  liy luenoptera ;  240  spe<;imens,  rep- 
resenting 64  species  of  ('aliforniau  hemiptera;  182  spex^iuiens,  repre 
senting  18  specues  of  diptera  (Bomhylida'),  including  types  of  new 
species;  236  specimen^,  representing  35  species  of  North  American 
coleoptera  and  25  specimens  of  New  Zealand  Cocmnellldw;  5  new  spe 
cies  of  BomhylidWy  consisting  of  Lordotun  junceun  Coq.,  Lordotu^t  direr- 
«M4<  Ooq.,  Toxophora  vaaUi  Ooq.,  Paracosmus  imolena  Coq.<t  AmphicoH- 
mus  eUgans  Coq.,  8  species  of  rare  coleoptera,  and  7  species  of  rare 
orthoptera;  170  specimens,  representing  11  species  of  rare  coleoptera, 
new  to  the  collection,  from  San  Diego  and  Los  Angeles  counties,  col- 
lectecl  by  Mr.  D.  W.  Coquillet;  3,473  specimens,  representing  636  spe- 
cies of  inse<;ts  obtained  by  Mr.  A.  Koebele  during  his  connection  with 
the  Death  Valley  Expedition ;  200  specimens,  representing  insects  of 
various  orders,  collected  by  Mr.  C  (r.  Hchaupj),  in  Burnet  County, 
Tex.;  and  a  miscellaneous  collection  of  insects,  including  biologic  ma- 
terial also  collecteil  by  Mr.  Schaupp  at  Cypress  Mills,  Tex.;  specimens 
of  Australian  hemiptera,  reprcvsenting  8  specnes,  collected  by  Mr.  J.  G.O. 
Tepper,  of  Adelaide. 

Through  Dr.  (ieorge  Vasey,  botanist:  specimen  (»f  '* Travellers 
Tree,"  from  Mexico. 

From  Mr.  Frank  IT,  Hitchcock  were  received  3  meadow  larks,  3  spar- 
row hawks,  a  blue  jay,  a  red-tailed  hawk  fixmi  Maryland,  and  a  tor- 
toise collected  by  Mr.  E.  A.  Preble  from  the  Potomac  Flats. 

From  Mr.  S.  B.  Johnson,  through  Mr.  F.  W.  Malley,  assistant  ento- 
mologist, was  received  the  upper  jaw  bone  of  a  paddle  fish  (Polyodon 
folium)  from  a  stratum  of  rock  at  Rocky  Point,  La. 

From  Mr.  Charles  \V.  Richmond  were  received  3,000  specimens  of 
birds'  skins  from  the  District  of  Columbia;  152  specimens  of  reptiles  and 
batrachians  from  various  localities;  12  birds  (chiefly  owls),  represent- 
ing 6  species,  from  Sandy  Spring,  Md.,  red-tailed  hawk,  s[)arrow-hawk, 
broad-winged  hawk,  sharp-shinned  hawk,  Cooper's  hawk,  long-eared 
owl,  from  Maryland ;  35  specimens,  representing  6  species  of  birds' skins, 
from  the  District  of  Columbia. 

From  Dr.  A.  Charles  True  were  received  6  specimens  of  cretaceous 
fossils  from  Union  town,  Ala.,  teeth  of  Corax  prislodonUiH  and  Lamna 
elegant,  tooth  of  Lamna  cuspidota^  and  vertebra  of  JjcstoHa urns  from 
the  same  locality. 

From  Mr.  H.  E.  Van  Deman  was  received  a  specimen  of  black  skim- 
mer. 

Mr.  Harry  G.  White  transmitted  a  specimen  of  red-tailed  hawk  and 
a  short  ea;red  owl  in  flesh  from  Arlington,  Va. 

The  very  valuable  services  rendered  by  Prof.  Riley,  honorary  curator 
of  insects;  Dr.  B.  B.  Fernow,  honorary  curator  of  the  section  of  for- 
estry; and  Dr.  George  Vasey,  honorary  curator  of  the  d(»partment  of 
botany,  have  been  continued  and  are  hereby  acknowledged. 
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UNITED   STATES    FISH    TOMMISSION. 

The  following  collections  and  coutributioiis  have  been  transmitted  to 
the  Xational  Museum  through  Tol.  Marshall  McDonald,  U.  S.  Com- 
missioner of  Fislieries: 

Four  photographs  of  Alaskan  Indians  and  their  houses;  frog  from 
Grenadier  Island,  New  York ;  specimens  of  Avian  entozoa  from  Yellow- 
stone Park,  described  by  Prof.  Edward  Linton;  955  specimens  of  fishes, 
representing  15  species,  including  Leuiiinciui  gillh  a  new  species,  col- 
lected in  Montana  an<l  Wyoming  during  the  summer  of  1891  by  a  Fish 
Commission  party  under  the  direction  of  Prof.  B.  W.  Evermann;  col- 
lection of  reptiles  and  batrachians  made  by  Prof.  Evermann  in  Mon- 
tana and  Wyoming,  in  1891;  specimens  of  fishes  representing  the  fol- 
lowing si)ecies:  Lutjanm  hlack/ordi,  HaploidonoiuH  grunnlertHj  Voma- 
ddsys  virginicnsj  .Kpincphelm  morio,  Ictiobus  bubalus,  Stoasodon  narinari^ 
kSerranuM  atrarhis^  MeniicirruH  nvbnloHUH^  VyiMScion  regale^  Clupea  haren- 
gua^Merlueius  bUhiearis,  Phych  chusSj  LophopHetta  marulata^  Esox  luciiut^ 
Cottus  octodechnHpinoHUH^  Pomoxyn^  PleuronccteH  americanvs^  Rocchh  ehry- 
8opH^  Roneador  stearnm,  Pleuronectes  MtellatuSj  Ophiodon  elongatuSj  Mic- 
ropterm  dolomieuy  Lampris  hitiu^  Phycisj  Brosmim  brottme,  Pleuronectes 
americanusy  PolUwhiuH  carbonariuM^  Coitus  octodecimspinoHUS,  Citharwh' 
thys  sordiduSj  Paralichthys  cali/ornicusy  Pleuronectes  stellatuSj  Psettich- 
thys  melanostictuSj  Sebastichthys  auriculatuSj  Ophiodon  elongatuSj  Raia 
ocelluta^  Batrachtis  taUy  Cyprinus  carpio^  Alntera  schoepffi^  Uostomus 
xanthuruSy  Pomadasys  fulvoinaculatuSy  Onchorhynchus  chouicha  'dud  Ru- 
vettus  temminchii;  specimen  of  turtle,  Aspidonectes  spinifer',  specimen 
of  tarpon  and  Logger-head  turtle;  plants  obtained  in  Alaska  during 
the  cniise  of  the  steamer  Albatross  in  1889  and  1890;  plants  from  the 
(ialapagos  Islands,  obtained  during  the  cruise  of  the  steamer  Alba 
trossy  under  the  direction  of  Prof.  Ah»xander  Agassiz;  alcoholic  speci 
mens  of  birds,  reptiles,  insects,  rocks,  birds'  nest«,  and  skeletons;  col- 
lection of  crustaceans,  chietiy  from  the  North  Pacific  Ocean,  nmde  by 
the  Albatross  during  the  past  three  or  four  years;  alcoholic  speci- 
mens of  lizards  and  shells  from  Cozumel  Island,  oflf  the  coast  of  Cen- 
tral America,  collected  in  1885;  skin  of  coast  fox,  Urot^on  virginianus 
littoralis  from  Santa  Eosa  Island,  California;  collection  of  birds'  skins 
from  the  Galapagos  Islands  and  Alaska,  and  birds'  eggs  from  Alaska, 
collected  by  Mr.  C.  II.  Townsend,  of  the  steamer  Albatross;  117  birds' 
skins  from  the  Gala])agos  Islands,  collected  in  March  and  A[)ril  of  1891 
by  the  steamer  Albatrossj  under  the  direction  of  Mr.  Townsend,  and  the 
skin  and  skull  of  a  brown  bear,  shot  by  !Mr.  Townsend  at  Port  Moller. 

Through  Mr.  Richard  Rathbun,  acting  commissioner:  Small  col- 
lections of  crustaceans,  chicriy  from  the  dredgings  of  the  steamer  Alba- 
tross in  the  Pacific  Ocean,  but  including  a  I'ew  specimens  from  the  At- 
lantic. 


!>2  KEPORT    OK    NATIONAL    MIISKIM,   1S<»2. 

From  Mr.  \V.  II.  AhboU  wen^  rcM-rivcd  speciiuoiis  of  Cortftiahts  cor- 
nutus  mid  Orthosoma  bnmneinn. 

Dr.  Tarl(»toii  H.  Bean  ]>resonte<l  tlie  skin  of  a  rvd  ])liaIaro])e  and  a 
turtle. 

From  Mr.  S.  F.  Denton  was  received  the  skin  of  a  white-bellied  sea 
eagle  {Haliaetuft  Jeucogaster)  or  an  allied  species,  from  Queensland, 
Australia,  and  a  bat,  Vesperugo  serotimtSj  in  flesh. 

Mr.  ViualN.  Edwards  transmitted  a  spe<»imen  of  American  scoter 

*  • 

(Oidemia  Americana)  from  Wood's  Holl,  Mass. 

Specimens  of  reptiles  and  bjitrachians  collected  by  Prof.  B.  W.  Ever- 
maun  during  the  fall  of  1891  in  Missouri  and  Texas  were  deposited  by 
him. 

From  Mr.  R.  R.  Gurley  were  receiveil  specimens  of  seeds  and  shells 
from  Texas. 

Mr.  Richard  Ratlibun  transmitted  a  small  collection  of  Panopeutt 
from  Brazil,  collected  in  1875-'76. 

From  William  P.  Seal  were  received  3  specimens  of  American  pipit 
(Anthus  pensilranicits)  from  Alexandria,  Va. 

Dr.  Hugh  M.  Smith  transmitted  7  specimens  of  .4 cm  gryllus^  a  series 
of  8  human  hyoids,  a  set  of  human  ear  bones,  and  5  mud  puppies  (Xec- 
iurvH  lateralis). 

From  Mr.  ('harles  H.  Townsend  were  received  5  skins  of  IJumetopiaM 
stMieri  and  2  skins  of  Vhoca  vitulina^  collected  near  Monterey,  Cal. 

The  valuable  services  of  Mr.  Richard  Rathbun  as  honorary  <*urator 
of  marine  invertebrates;  Dr.  Tarleton  H.  Bean  as  honorary  curator  of 
fishes,  and  Capt.  J.  W.  Collins  as  honorary  curator  of  fisheries  and 
naval  architecture  have,  through  the  courtesy  of  (-ol.  McDonald,  U.  S. 
Commissioner  of  Fisheries,  been  (continued. 

DEPARTMENT   OF  Jl'STIOE. 

From  Col.  Cecil  Clay,  were  obtained  five  s])ecimens  of  woo<lland 
caribou  from  Newfoundland. 

nUREAlT    OF    ETHNOLOIIV. 

The  following  contributions  have  been  r<»ceived  from  the  bureau  and 
its  officers : 

Through  ^Faj.  J.  W.  Powell,  director:  collection  of  arcHncological 
objects  and  8]>ecimens  of  i>ottery  obtaine<l  from  a  mound  near  Linville, 
Rockingham  County,  Va.;  370  ethnological  objects  collected  by  Mr. 
James  Mooney  from  the  Kiowa  Indians  of  Oklahoma  Tt»rritory;  collec- 
tion of  scrolls  of  birch-bark  and  mnemonic  songs,  collected  by  Dr.  AV.  -T. 
Hoffman  in  Minnesotii  during  the  years  1S87,  18S8,  1S80,  and  18fK),  re- 
lating to  the  ritual  of  the  Society  of  Shamans. 

From  Dr.  A.  S.  Catsohet  was  received  a  winnowing  basket  made  in 
1877  by  an  Indian  belonging  to  the  Klamath  tribe,  southwest  Oregon, 
and  8i>ecimen8  of  Indian  food  obtained  from  the  same  tribe. 
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From  Mr.  H.  W.  HennliHW  was  rtMieivedii  valaable  set  of  nnmut^d 
herbarium  plants^  representing  the  fauna  QuercuHy  Aitt^r  and  SoHdago 
from  the  District  of  Cohimbia,  and  a  (collection  of  tishes,  reptiles,  and 
batrachians  from  Virginia  and  the  District  of  Columbia. 

Mr.  W.  H.  Holmes  transmitted  3  rude  implements  made  from  liovac- 
ulite,  obtained  from  an  ancient  Indian  quarry  in  Indian  Territory. 

From  Mr.  Cosmos  Mindeleff  was  re<*eived  a  specimen  of  calcite  pseu- 
domorph  after  glauberite  from  Rio  Vei*de,  Arizona. 

Mr.  James  Mooney  transmitted  ethnological  objects  obtained  from 
the  Piute  Indians. 

Mrs.  M.  E.  Stevenson  presented  2  fetiches  (bear)  from  New  Mexico, 
and  dei)osited  4  feather-plumes  and  a  stone  object  obtained  from  the 
Zani  Indians. 

I.— KXPLORATIOXS. 

The  collections  of  the  Museum  have  been  very  nniterially  increased 
during  the  year  through  th(».  cmiperation  of  various  collectors,  com- 
missioned by  the  Smithsonian  Institution  or  the  Museum,  as  well  as 
through  the  interest  and  courtesy  of  friends  of  the  Mnseum  who  have 
voluntarily  offered  their  services  in  procuring  msiterial  for  the  Museum. 
The  collections  which  have  resulted  from  the  assistance  of  these  per- 
sons are  here  referred  to. 

Dr.  W.  L.  Abbott,  whose  contributiftnstothe  Museum  have  for  many 
years  been  so  generons  and  acceptable,  has  added  a  very  interej^ting 
and  valuable  collecticm  <'hietiy  from  Kashmir  and  Baltistan,  comprising 
ethnological  objects,  birds' skins,  mammal  skins  and  skulls,  and  includ- 
ing specimens  of  the  lUnialayan  ibex  and  Vigne's  shee]). 

From  the  Department  of  Agriculture,  through  Prof.  ('.  V,  Kiley, 
entomologist,  were  rcMfcived  .'^,473  specimens,  rei)resenting  ChMj  species 
of  insects,  <M)llected  by  Mr.  A.  Koebele,  during  his  conne(»tion  with  the 
Death  Valley  expedition  in  March  and  April  of  I88t).  These  spetumens 
were  transferre<l  from  the  Department  of  Agriculture  to  the  National 
Museum. 

The  Museum  has  also  been  tin*  recipient  of  land  and  fresh-water 
shells  from  the  same  locality,  obtained  during  the  sann»  expedition. 

Mr.  James  E.  Benedict,  of  the  National  Museum,  was  (»ngaged  in 
an  exploring  trip  in  the  vicinity  of  Point  Look<mt  for  the  puri>ose  of 
obtaining  marine  invertt*brates  for  the  Museum.  He  was  successful 
in  his  un<lertaking  and  added  several  V(»ry  interesting  specimens  to 
the  collection. 

Mr.  R.  M.  Bartleman,  of  the  lJnite<l  States  legation,  Caii'wjas,  V'ene- 
zuel a, expressed  his  willingness  to  obtain  vii^ws  for  the  National  Museum, 
and  he  was  accordingly  furnished  with  a  photographic  (uitlit  for  that 
purpose,    An  int<*n'sting  seri<\s  of  phot4>graphs,  representing  Jiative 
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scenery  and  other  objects  cpnnected  with  Venezaelan  lite  and  the  sur- 
rounding country,  has  been  received  from  liim. 

In  the  chapter  on  explorations,  ex)ntained  in  the  Report  of  the  National 
Museum  for  1890,  mention  was  made  of  an  explcHriug  expedition  which 
had  been  sent  into  the  unexplored  lands  of  Africa  by  the  British  South 
African  Explorinjjf  Society,  This  expedition  was  joined  by  Mr.  William 
Harvey  Brown,  who  was  sent  out  under  the  auspices  of  the  Snirtli- 
sonian  Institution  in  connection  with  the  Naval  Eclipse  Expedition, 
and  who  had  made  during  the  previous  year  large  and  valuable  addi- 
tions to  the  collections  of  the  National  Museum.  In  a  letter  recently 
received  from  him  he  states  that  he  has  secnired  for  the  Museum  natural 
history  specimens,  including  several  head  of  large  game  from  the  Um- 
swezi  Kiver.  These  specimens  have  not  yet  been  received.  The  only 
material  received  from  him  during  the  present  year  are  six  birds'  skins, 
representing  four  species  from  Angola. 

Mr.  J.  H.  Gamp,  Leopoldville,  Congo  district,  Africa,  in  a  letter  dated 
December  29,  1891,  offered  to  collect  natural  history  specimens  for  the 
National  Museum.  A  collection  of  African  butterflies,  photographs 
of  natives,  and  botanical  specimens  has  been  received  from  him. 

Mr.  William  Astor  Chanler,  of  New  York  <  Mty,  visited  the  Smithson- 
ian Institution  in  September,  1891,  and  kindly  oft'creil  during  his  pro- 
posed travels  in  Africa  to  make  collec>tions  for  the  Smithsonian  Insti- 
tution. His  oflfer  was  gladly  accepted,  and  the  result  of  his  exploration 
in  connection  with  the  Institution  will  be  given  in  a  later  report. 

The  U.  S.  Fish  Commission  has  transferrer!  several  hxrge  and  inter- 
esting collections  to  the  National  Museum  during  the  year.  Among 
them  are  valuable  collections  of  plants  from  the  Galapagos  Islands  and 
Alaska,  collected  by  the  Albatross^  under  the  direction  of  Prof.  Alex- 
ander Agassiz;  a  collection  of  birds,  rocks,  insects,  batracliians,  birds' 
skeletons  and  nests,  also  colle<*ted  by  the  ^ti^mnei  Albatross:  si»ecimens 
of  crustaceans  collected  by  the  Albatross  in  the  North  Pacitic  Ocean, 
and  birds  from  the  Galapagos  Islands  obtained  by  the  same  steamer, 
under  the  direction  of  Mr.  Charles  H.  Towusend. 

The  U.  S.  Geological  Survey,  has,  through  its  direx^tor,  Maj.  J.  W. 
Powell,  added  largely  to  the  mineral  collections  of  the  National  Museum, 
as  well  as  by  the  contributions  made  by  indivi<iuals  connected  with  the 
Survey  while  engaged  in  tield-work  in  difterent  parts  of  the  country. 

On  September  15,  1891,  letters  of  introduction  to  James  P.  Turnbull, 
United  States  consular  agent,  San  Luis  Potosi;  Hon.  Thomas  Ityan, 
Minister  to  Mexico;  Rev.  (icorge  B.  Winton,  and  Dr.  Pagcnstecher 
were  given  to  Mr.  P.  L.  Jouy,  of  the  National  Museiun,  who  visited 
Mexico  for  the  purix)se  of  making  collections  of  natural  histo.ry  si)eci- 
mens  for  the  National  Museum.  The  results  of  his  exjwdition  will  be 
recorded  in  the  next  Report. 

Dr.  EdgatT  A.  Mearns,  U.  S.  Army,  while  engaged  in  his  work  with 
the  International  Boundary  Commission,  kindly  offered  to  collect  natural 
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history  specimens  tor  t)ie  National  Museiuii.  There  have  ah*eady 
been  received  from  him  several  very  interesting  collections,  and  a  fall 
report  of  those  not  mentioned  in  the  accession  list  accompanying  the 
present  Keport,  will  be  given  in  the  Eeport  for  1893. 

Mr.  George  P.  Merrill,  of  the  National  Museum,  engaged  in  an  explor- 
ing expedition  through  Arizona  and  New  Mexico,  and  se<;ured  for  the 
Museum  some  beautiful  specimens  of  onyx  marble  and  other  acceptable 
geological  material.  In  Virginia  and  adjoining  States  he  also  obtained 
interesting  ores  and  marbles. 

Mr.  Newhall,  of  the  National  Museum,  while  engaged  in  field-work 
for  the  Museum,  obtained  rocks,  ores,  and  congh>merates  from  Virginia 
and  New  Jersey. 

Mr.  Charles  W.  Kichmoiid,  Department  of  Agriculture,  in  a  recent 
trip  through  Guatemala  and  Nicaragua,  by  an  agreement  made  with  the 
National  Museum,  secured  several  large  collecticms  of  natural  history 
specimens.  A  detailed  report  of  these  collections  will  be  ftmnd  by  i*ef- 
erenee  to  the  accession  list  (Section  v),  an<l  the  material  received  after 
the  close  of  the  present  fiscal  yeiir  will  be  recorded  in  the  next  Report. 

In  addition  to  the  collections  which  have  heretofore  been  received 
from  Mr.  I.  C.  Russell,  of  the  V.  S.  Geological  Survey,  in  connex^tion 
with  his  explorations  in  Ahiska,  he  has  generously  contributed  a  num- 
ber of  ethnological  objects,  consisting  of  Eskimo  ivory  carvings,  dishes, 
spoons,  pipes,  daggers,  dolls,  trinkets,  etc.,  from  the  Upper  Yukon 
River. 

Dr.  Timothy  E.  Wilcox,  U.S.  Army,  Fort  Huachuca,  Ariz.,  has  con- 
tinued to  transmit  specimens  for  the  National  Museum  from  the  vicinity 
of  Fort  Hua<!huca.  Some  very  rare  specimens  of  reptiles  have  been 
received  from  him. 

Mr.  Thomas  Wilson,  curator  of  Prehistoric  Anthropology  in  the 
National  Museum,  was  present  at  the  o]>ening  of  tlie  Hopewell  mine  in 
('hillicothe,  Ohio.  The  objects  exhumed  (Consisted  of  copper  spools, 
copper  pieces,  hemes,  mica  cut  into  stencils,  a  broken  ettigy,  boat-shaped 
objects  of  stone,  bciids  made  of  bone,  and  a  large  number  of  i>earls 
l>ored  or  drilled,  etc. 

Mr.  William  S.  Yeates,  assistant  curator  of  minerals  in  the  Nati<mal 
Museum,  collected  specimens  in  North  Carolina,  and  secnred  some  very 
acceptable  minerals  and  Miocene  fossils. 

collectors'   OITFITS. 

During  th<*  liscal  year  ending  June,  181)2,  tiie  following  collecting 
<mtfits  have  been  furnished  by  the  Mnseum: 

,/fiily  .V. — To  Dr.  »I.  T.  Scoville,  Tcrre  Haute,  Ind.  Copper  tanks, 
tiink-box,  alcohol,  etct.,  U^  be  used  in  collecting  and  pn*serving  natural 
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history  specimens  for  the  National  Museum.     A  list  of  the  specimens 
received  from  him  will  be  found  in  the  accession  list  (Section  v). 

July  13. — To  Capt.  John  G.  Bourke,  II.  S.  Army,  Fort  Einggold,  Tex. 
An  outfit  for  collecting  plants. 

July  21. — To  Mr.  W.  W.  Rockhill,  Berkeley  Springs,  W.  Va.,  in  con- 
nection with  his  expedition  to  the  Chinese  Empire.  Collecting  imple- 
ments and  other  apparatus  to  be  used  in  obtaining  specimens  for  the 
National  Museum. 

August  l:j, — ^To  Mr.  James  K.  Benedict,  of  the  U.  S.  National  Mu- 
seum, in  connecti(ni  with  his  collecting  trip  in  the  vicinity  of  Point 
Lookout.  Necessary  outfit  for  collecting  and  preserving  specimens. 
The  collections  received  from  him  are  referred  to  in  the  accession  list 
(Section  v). 

August  25. — To  Mr.  R.  M.  Bartleman,  U.  S.  Legation,  Car^ca^,  Ven- 
ezuela. A  photographic  outfit,  to  be  used  in  obtaining  views  for  the 
Museum  collection.  The  photographs  received  from  him  are  referred 
to  in  the  accession  list  (Section  v). 

To  Dr.  R.  R.  Gurley,  IT.  S.  Fish  Commission.  Two  copi)er  tanks  for 
the  preservation  of  natural  history  si>ecimens  for  the  National  Museum. 
Reference  to  the  collections  received  from  him  is  made  in  the  accession 
list  (Section  v). 

To  Dr.  Timothy  E.  Wilcox,  U.  S.  Army,  Fort  Huachuca,-  Ariz.  Ap- 
paratus and  material  for  preserving  and  collecting  natural  history  spec- 
imens. Several  collections  have  been  received  from  him,  reference  to 
them  being  made  in  the  accession  list  (Section  v).  Other  collections 
received  from  him  will  be  referred  to  in  the  accression  list  of  the  Mu- 
seum Report  for  1893. 

October  1. — To  Mr.  P.  L.  .louy,  U.  S.  National  Museum.  A  verv  ex- 
tensive  collecting  outfit,  to  be  used  in  obtaining  and  preserving  natural 
history  spe(*imens  (luring  his  travels  in  Mexico.  A  list  of  the  speci- 
mens obtained  by  him  will  appear  in  the  accession  list  of  the  Museum 
Report  for  1893. 

October  6'. — To  Mr.  Heli  Chatelain,  consular  agent,  Loanda,  Africa. 
An  outfit  to  be  used  in  collecting  and  preserving  natural  history  speci- 
mens and  other  objects  for  the  National  Museum. 

November  19, — To  Mr.  R.  M.  Bartleman,  U.  S.  Legation,  Cardcas, 
Venezuela.  Photographic  outfit,  to  be  used  in  obtaining  views  for  the 
National  Museum. 

December  1  and  15. — To  Mr.  Charles  W.  Richmond,  Department  of 
Agriculture.  Copper  tanks,  tank-boxes,  alcohol,  etc.,  to  be  used  in 
collecting  and  preserving  natural  hi st/ory  specimens  for  the  Museum. 
A  very  large  and  interesting  collection  has  been  receive<l  from  Mr. 
Richmcmd,  obtained  from  the  vicinity  of  Guatemala,  and  is  referred  to 
in  the  jvccession  list  (Section  v). 

l>€eetnber  10, — To  Mr.  Charles  T.  Simpson,  U.  S,  National  Musenum, 
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Mason  jars,  alcohol,  net,  canvas,  etc.,  to  be  used  in  collecting  an<l  pre- 
serving natural  history  specimens. 

February  9. — To  Dr.  Edgar  A.  Mcarns,  U.  S.  Army,  International 
Boundary  Commission,  El  Paso,  Tex.  A  coHectirig  cmtftt  t«o  be  used  in 
collecting  and  preserving  natural  history  specimens  for  the  National 
Museum.  Inference  to  a  portion  of  the  collections  received  from  him 
will  be  found  in  the  Jiccession  list  (section  v).  Other  collexjtions 
which  have  been  received  from  him  will  be  referred  to  in  the  Museum 
Report  for  189^. 

March  9. — ^To  Mr.  Jjouis  Dexter,  United  States  eonsul,  Azores.  Tank- 
box,  copper  tank,  alcohol,  etc.,  to  be  use<l  for  collecting  and  preserving, 
natural  history  specimens  for  the  National  Museum. 

March  24. — To  Dr.  Timothy  E.  Wilcox,  U.  8.  Army,  Fort  Huachucii, 
Ariz.  Tank-box,  copi)er  tank,  alcohol,  et<*.,  to  be  used  in  collecting  and 
pre^serving  natural  history  specimens  for  the  National  Museum. 

March  29. — To  Mr.  J.  H.  Camp,  Leopoldville,  ('ongo  District,  Africa. 
Outfit  to  be  used  in  obtaining  and  preserving  natural  history  spe^^imens 
for  the  National  Museum. 

May  16. — To  Mr.  George  P.  Merrill,  U.  S.  National  Museum.  Copper 
tank,  tank-box,  and  other  material  necessary  to  be  used  in  c^)llecting 
an<l  preserving  natural  history  and  other  specimens  for  the  National 
Museum  during  his  explorations  in  Arizona  and  adjoining  States. 

June  2. — To  Dr.  Edgar  A.  Mearns,  U.  S.  Army,  Intemati(mal  Boun- 
dary Commission,  Deming,  N.  Mex.  Ammunition,  cotton  and  hemp- 
twine,  and  other  articles  for  use  in  collecting  and  preserving  natural 
history  and  other  specimens  for  the  National  Museum. 

June  11. — To  Rev.  J.  A.  Potter,  Fort  Clark,  Tex.  Two  tank-boxes, 
alcohol,  paper  labels,  and  other  material,  required  in  collecting  and  [)re- 
serving  natural  history  specinjens  for  the  National  Museum. 
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REPORT  ON  THE  DEPARTMENT  OF  ETHNOLOGY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  Oti8  T.  Mas<)N%  Curator. 


During  the  fiscal  year  the  entire  stafl'  of  this  dei)artment  has  been 
engaged  in  making  i)reparation  for  the  World's  Columbiau  Exposition. 
The  subject  of  ethnology  at  Oliicago  having  beeu  placed  under  the 
charge  of  Prof.  Putnam,  of  Cambridge,  it  was  necessary  to  devise  some 
scheme  by  which  his  operations  in  the  general  exhibit  should  be  kept 
separate  from  that  of  the  Smithsonian  Institution  in  the  Government 
building. 

After  consideration  it  was  thought  best  to  have  the  work  of  the 
Bureau  of  Ethnology  (which  is  under  the  direction  of  the  Smithsonian 
Institution)  and  that  of  the  Department  of  Ethnology  united.  For  the 
double  purpose  of  this  cooperation  and  of  avoiding  conflict  with  the  gen- 
eral exhibit,  it  was  very  opi)ortune  that  the  work  of  Maj.  Powell,  entitled 
Indian  Linguistic  Families  of  America  North  of  Mexico^  was  completed, 
so  that  it  could  be  utilized  for  our  purpose.  The  result  of  this  investi- 
gation is  that  the  tribes  of  North  America  have  been  divided  into  the 
following  linguistic  families :  Algonquian,  Athapascan,  Attacapan,  Beo- 
thukan,  Caddoan,  Chimakuan,  Chimarikan,  Chimmesyan,  Cliinookan, 
Chitimachan,  Chumashan,  Coahuiltecan,  Copehan,  Costanoan,  Eski- 
mauan,  Esselenian,  Iroquoian,  Kalapooian,  Karankawan,  Keresan,  Kio- 
wan,  Kitunahan,  Koluschan,  Kulanapau,  Kusan,  Lutuamian,  Mariposan, 
Moquelumnan,  Muskhogean,  Natche^an,  Palaihnihan,  Piman,  Pujunan, 
Quoratean,  Saliuan,  Salishan,  Sastean,  Shahaptian,  Shoshonean, 
Siouan,  Skittagetan,  Takilman,  Tanoan,  Timuquanan,  Tonikan,  Ton- 
kawan,  IJchean,  Waiilatpuan,  Wakashan,  Washoan,  Weitsi)ekan, 
Wishoskan,  Yakouan,  Yanan,  Yukian,  Yuman,  Zunian. 

Many  of  these  stocks,  whatever  may  have  been  their  i)revious  his- 
tory, at  present  include  only  a  few  individuals.  Indeed  a  few  of  them 
have  become  extinct,  and  are  known  only  in  the  literature  of  the  early 
explorers  and  missionaries. 

The  Clii(*.ago  Exposition  furnishes  an  excellent  opportunity  of  testing 
the  questions — how  far  language  coiirdinates  itself  with  industries  and 
activities  as  a  mark  of  kinship  and  race,  and  how  far  climate  and  the 
resources  of  the  earth  control  the  art^  and  industries  of  mankind  in  the 
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sphere  of  language  and  race.  For  the  purpose  of  testing  these  questions 
thoroughly,  the  following  stocks  liave  been  selected:  Algonquian, 
Athapascan,  Eskimauan,  Iroquoian,  Kiowan,  Koluschan,  Muskhogean, 
Piman,  Bhoshonean,  Siouan,  and  Yunian,  in  order  to  emphasize  ori- 
ginal influences  as  affecting  a(*tivities  regardless  of  stock. 

Southeastern  Alaska  and  British  Columbia  were  chosen  as  one  region, 
northern  Colora<lo,  Oregon,  and  Washington  as  another,  southern  Cal- 
ifornia and  parts  adjacent  as  a  third  region,  and  the  Pueblo  country  as 
a  fourth. 

The  Algonquian  family  formerly  inhabited  the  southern  and  eastern 
drainage  of  Hudson  Bay,  Newfoundland,  Nova  Scotia,  the  Atlantic 
slope  of  the  United  States  as  far  south  as  the  thirty-fifth  parallel,  the 
regions  around  lakes  Michigan,  Huron,  and  Superior,  and  almost  the 
entire  drainage  of  the  Ohio  River.  This  would  give  an  excellent  op- 
l)ortunity  of  studying  the  effect  of  twenty-five  degrees  of  latitude  and 
every  variety  of  elevation,  access  to  inland  and  salt  waters,  abundance 
or  scar(»ity  of  various  aninml  and  vegetable  productions.  The  question 
then  in  this  case  would  be  to  find  out  how  far  uniformity  of  activities 
had  been  secured  over  this  wide  and  varied  area  by  the  i)08session  of 
a  common  language. 

The  Iroquoian  stock  occupietl  the  region  around  lakes  Erie  and  On- 
tario, and  the  upper  St.  Lawrence  Kiver.  They  were  also  in  ix)Ssession 
of  the  Susquehanna  drainage,  the  mountainous  region  of  Tennessee, 
Kentucky,  Virginia,  the  Carolinas,  Georgia,  and  Alabama,  with  two 
small  grants  on  the  Atlantic  coast,  one  in  southern  Virginia,  the  other 
in  eastern  North  Carolina. 

The  territory  of  the  Muskhogean  stock  was  bounded  on  the  west  by 
the  Mississippi  Eiver,  north  by  the  Tennessee  River  and  Cherokee 
Country,  south  by  the  Gulf  of  Mexico,  east  by  the  Atlantic  Ocean. 
This  stock  was  early  visited  by  Spanish,  French,  and  English  explorers, 
and,  on  account  of  the  advanced  civilization  of  its  tribes,  has  been 
looked  upon  as  furnishing  the  best  exphanation  of  the  mode  of  life  among 
the  Mound  Builders. 

The  Siouan  stock  may  be  studied  with  advantage,  on  account  of  its 
restriction  to  the  country  of  the  buffalo,  extending  along  the  Missis- 
sippi (and  particularly  the  Missouri),  on  the  plains  of  the  great  West, 
reaching  as  lar  north  as  Saskatchewan  River  and  as  far  south  a^s  the 
city  of  Natchez.  A  naiTow  strait  across  the  State  of  Wisconsin,  extend- 
ing to  Lake  Michigan,  was  occupied  by  this  stock,  and  some  of  the 
tribes  are  known  to  have  lived  in  the  mountains  of  Virginia  and  North 
Garohna,  above  the  falls  of  the  rivers  running  into  the  Atlantic  Ocean. 
The  Biloxis  of  Louisiana  belong  also  to  this  stock. 

Perhaps  the  most  interesting  of  all  the  stocks,  as  regards  geographic 
distribution  and  the  relationship  between  tribal  organization,  language, 
and  activities,  is  the  Athapascan,  occupying  the  drainage  of  the  Yukon 
Biver,  in  Alaska,  and  the  Mackenzie  River,  in  Canada,  and  extending 
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southward  and  inland  to  the  upper  waters  of  the  Frazer  Biver,  in  British 
Colum  bia.  They  touch  the  waters  of  the  Pacific  at  Cook's  Inlet,  in  Alaska, 
and  on  the  coast  of  northern  California  and  southern  Oregon.  They 
are  also  spread  out  over  Arizona^  New  Mexico,  and  northern  Mexico. 
The  distance  between  the  most  northern  and  most  southern  members 
of  this  stock  is  over  40  degrees  of  latitude. 

The  Eskimauan  stock  aiibrds  an  excellent  example  of  a  homogeneous 
people,  spread  out  over  many  thousands  of  miles  in  an  eastern  and  west- 
em  direction,  but  always  in  an  arctic  or  subarctic  environment.  In 
this  area,  however,  there  is  great  variety  of  materials,  so  that  the 
same  apparatus  appears  in  one  place,  made  of  walrus  ivory,  in  another 
of  antlers,  in  another  of  driftwood,  in  another  of  bone.  At  the  lowest 
points  reached  by  these  people  may  be  found  implements  fashioned  from 
the  standing  trees.  Another  source  of  variety  in  the  production  of 
this  stock  is  the  accessibility  of  the  various  regions  to  the  whaling  indus- 
try and  other  forms  of  trade.  In  those  places  from  which  the  trading 
vessel  has  been  excluded,  the  people  are  living  in  unchanged  simplicity. 
In  other  parts  where  the  natives  have  been  in  close  contact  with  the 
whites,  as  in  the  Russian  domain,  the  iicquisition  of  better  tools  has 
enabled  them  to  improve  remarkably  upon  their  own  arts,  and  this  may 
fairly  raise  the  question  w  hether  in  other  parts  of  North  America  the 
art*  of  the  aborigines  were  not  bettered  by  the  coming  of  the  superior 
race. 

The  Kiowan  stock,  so  far  as  we  can  gain  any  knowledge  of  its 
spread  historically,  was  confined  to  a  very  narrow  area  in  Wyoming 
and  Nebraska.  The  Kiowas  are  surrounded  by  Siouan,  Shoshonean, 
and  western  Algonquian  tribes;  furthermore,  since  their  home  is  on  the 
plains  of  the  great  West,  the  buflalo  country,  their  arts  may  be  expected 
to  resemble  those  of  the  surroupding  peoples. 

The  Shoshonean  stock,  joined  by  Brinton  and  others  with  the  Piman 
stock  and  the  Aztecan,  is  confined  chiefly  to  the  Great  Interior  Basin, 
with  outlying  tribes  in  and  across  the  mountain  east  and  west.  In  one 
place,  at  tlie  Moki  villages,  we  have  an  example  of  Slioshoneans  living 
in  pueblos;  all  of  the  other  tribes  are  dwellers  in  tents. 

The  Pueblo  country  furnishes  an  excellent  example  of  the  mode 
of  architecture  and  life  controlled  by  the  region,  and  dominating 
over  both  language  and  tribal  organization.  In  the  open  country 
among  these  Pueblos  dwell  the  Apache  and  Navajo,  of  Athapascan 
stock,  and  late  intruders  from  the  north.  These  two  peoples  of  the 
same  family  dift'er  very  mu(*h  in  all  the. arts  of  life,  because  the  former, 
refusing  to  receive  flocks  from  the  Spaniards,  have  continued  their 
c*ourse  as  bloodthirsty  savages  down  to  the  present  moment.  On  the 
other  hand,  the  Navajo,  accepting  flocks  of  sheep  from  the  Spanish 
explorers,  have  learned  the  value  of  personal  and  tribal  i)roperty,  and 
have  changed  their  mode  of  life  and  their  industries  altogether  in  ac- 
cordance with  the  new  state  of  afiairs. 
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Around  the  Gulf  of  California  are  the  Piraan  and  Yuman  stocks, 
and  these,  owing  to  their  homogeneous  environment,  furnish  better 
material  for  tlie  student  of  comparative  ethnology. 

In  exhibiting  material  from  the  Pacific  slope,  owing  to  the  great 
variety  of  stocks  crowded  itl  circumscribed  areas,  the  study  was  made 
of  special  regions  offering  natural  conditions.  Between  Vancouver 
Island  and  Mount  St.  Elias  is  a  vast  forest  region,  the  waters  abound- 
ing in  fish.  Here  are  the  Koluschan,  Chiumiessyan,  Skittagetan,  and 
Wakashan  stocks,  and  their  homogeneous  environment  enables  the 
ethnologist  to  study  the  diversities  of  tribes  and  stock,  so  far  as  they 
are  expressed  in  natural  things. 

The  Salishan  and  Shahaptian  stocks  together  occupy  the  drainage  of 
the  Lower  Frazer  and  Cohimbia  rivers  and  could  easily  be  considered 
apart.  But  from  tlie  mouth  of  Columbia  River  to  the  Santa  Barbara 
Islands  there  is  such  a  confusion  of  languages  that  we  should  hardly 
expect  to  find  a  new  set  of  activities  corresponding  U)  each  one  of 
them. 

The  effort  was  made  during  the  year  to  set  up  in  proper  costume 
groups  of  men,  women,  and  children  belonging  to  the  largest  of  these 
stocks,  engaged  in  some  characteristic  operation,  so  as  to  give  to  the 
visitors  to  the  exhibition  some  idea  of  how  the  people  would  look  in 
their  homes.  In  addition  to  this,  an  arrangement  was  made  for  a  series 
of  alcoves,  each  one  devoted  to  a  separate  stock.  The  objects  were  to  be 
arranged  in  these  alcoves  to  show  the  habitation,  industries,  and  activ- 
ities of  the  tribes  belonging  to  the  several  stocks.  Supplementary  to 
this,  a  series  of  alcoves  was  devoted  to  characteristic  arts,  and  in  these 
the  materials,  apparatus,  and  products  of  each  art  were  aiTanged  upon 
an  ethnographic  basis,  enabling  the  beholder  to  compare  tribe  with 
tribe  upon  the  basis  of  a  single  industry. 

Inasmuch  as  a  large  amount  of  American  aboriginal  handiwork  is 
made  by  women,  it  has  been  thought  advisable  to  devote  one  alcove 
exclusively  to  woman's  work.  The  object  of  this  is  especially  to  show 
that  the  seeds  of  our  modern  industrial  life  were  sown  by  women  in 
savagery.  Whether  we  regard  the  exploitation  of  the  earth  for  min- 
erals in  the  shape  of  clay  for  pottery  or  materials  for  cooking  vessels 
and  cutlery,  the  gleaning  of  the  fields  and  forests  for  plants  to  be 
worked  up  into  food  and  textile,  or  the  manipulation  of  animal  sub- 
stances of  food,  shelter,  clothing  or  useful  api)aratus,  the  result  is  the 
same.  It  has  been  decided  to  exhibit  these  results  in  an  alcove  espe- 
cially set  apart  for  women's  work. 

ACCESSIONS. 

The  following  accessions,  made  during  the  year,  deserve  special  men- 
tion : 

Ah  a  result  of  tht*  patent  congress,  Miss  Nellie  Long  Maynard  loaned  to  the  Na- 
tional Museum,  through  S^  Qfipyi^  W«  Maynard,  tlte  colh^ction  of  models  and  fire- 
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arms  illustrative  of  the  invention  of  the  Maynard  rifle.  This  deposit,  in  connection 
with  that  of  Col.  Dodge,  secures  to  the  Mnseuni  a  most  creditable  scries  of  breech- 
loading  firearms. 

From  the  Cocopa,  Yaki,  Yuma,  Papago,  and  other  tribes  of  Sonora,  Mexico,  and 
Lower  California,  Mr.  Edward  Palmer  collected  for  the  Museum  objects  illustrating 
the  industries  of  these  tril>es.  The  specimens  in  this  collection  are  of  the  greatest 
value  because  they  were  selected  in  order  to  illustrate  the  humble  industries  of 
these  tribes. 

The  Icelandic  Natural  History  Society  made  a  contribution  of  clothing  and  house- 
hold utensils  from  that  island. 

The  musical  instrunieuts  of  the  Samonn  Islands  were  contributed  by  Hon.  Howard 
M.  Sewall. 

From  Torres  Straits  Mr.  A.  C.  Haddon  sent  a  collection  of  eighty-three  pieces  il- 
lustrating the  arts  and  life  of  the  natives  Of  that  region.  They  are  especially  in- 
teresting on  account  of  the  contact  at  this  point  between  the  Papuan  and  Austra- 
lians. 

Capt.  J.  O.  Spicer,  of  Qroton,  Conn.,  lias  added  one  more  to  the  many  obligations 
nnder  which  the  Museum  has  been  brought  by  his  generosity  in  giving  specimens  of 
Eskimo  clothing  from  Hudson  Bay. 

Hon.  Alex.  R.  Webb,  consul  to  the  Phillippine  Islands,  collected  apparatus  for 
games  and  gambling. 

The  collection  of  372  pieces  of  Mr.  James  Mooney  from  Kiowa,  Cheyenne,  and 
Arapaho,  Comanche,  Sioux,  and  Wichita  Indians  was  made  with  a  view  to  illustrat- 
ing the  life  of  these  tribes  at  the  Chicago  Exposition.  Therefore  they  are  of  special 
value  for  ethnographic  study. 

Capt.  John  G.  Bourke  continued  to  manifest  his  interest  in  the  Museum  and  sent 
from  Mexico  objects  of  very  great  value. 

Dr.  W.  J.Hoffman,  for  the  Bureau  of  Ethnology,  made  a  collection  among  the 
Ojibwa  and  Menomonee  Indians. 

Mr.  R.  W.  Bartleman,  United  States  legation,  Cartas,  Venezuela,  has  taken  a 
special  interest  in  the  National  Museum,  and  sent  valuable  material  from  that  coun- 
try. 

Mr.  Emile  Granier  contributed  costumes  and  industrial  implements  from  the  Arap- 
ahos  and  Shoshones. 

The  Museum  was  very  fortunate  to  secure  from  the  Royal  Zoological  Museum, 
Florence,  through  Mr.  H.  H.  Giglioli,  ethnological  specimens  from  New  Guinea, 
Andaman  Islands,  and  from  several  groups,  in  the  Molgave  and  Melanesian  area. 

Miss  Anna  Picher,  of  Pasadena,  Cal.,  contributed  specimens  of  Mexican  handiwork. 

Dr.  Z.  T.  Daniel,  U.  S.  Army,  continued  to  favor  the  Musjeum  with  specimens  from 
Dakota. 

Mr.  S.  G.  Worth,  U.  S.  Fish  Commission,  contributed  apparatus  to  illustrate  the 
turpentine  industry  of  North  Carolina. 

Mr.  Fred.  A.  Ober  sent  from  various  islands  of  the  West  Indies  rude  appliances  in 
vogue  among  the  more  ignorant  peoples. 

Lieut.  George  Emmons,  U.  S.  Navy,  sent  to  the  Museum  a  number  of  bracelets  of 
great  value  from  Sitka. 

Through  Hon.  Rounsevelle  Wildman,  United  States  consul  at  Singapore,  the  Mu- 
seum received  a  small  number  of  weapons  and  apparatus  for  gaming. 

Dr.  Washington  Matthews  made  a  collection  of  Navajo  wools  and  the  material 
used  in  dyeing  them. 

Dr.  W.  H.  Dall  gave  to  the  Museum  collections  made  in  India  by  his  father.  Rev. 
C.  H.  Dall. 

The  Museum  is  greatly  indebted  to  Mr.  I.  C.  Russell  for  171  specimens  collected 
during  his  exploration  of  interior  Alaska. 

Dr.  C.  E.  Woodruff,  U.  S.  Army,  contributed  37  photos  of  Hupa  Indians  in  Cali- 
f<miia. 


106  REPORT  or  NATIONAL  MUSEtJM,  1892. 

From  Mr.  H.  R.  Thornton  tho  Museum  secnreil  a  complete  nuit  of  armor  made  in 
imitation  of  that  of  Japan  from  plat4>  of  walrus  ivory. 

A  collection  of  ethnological  objects  from  the  Moiitagnais  Iildians  of  Labrador  was 
presented  by  Mr.  Henry  G.  Grant. 

Lieut.  G.  B.  Harber,  11.  S.  Navy,  presented  a  costly  and  beautiful  series  of  tine  cloth- 
ing from  the  Yokut  of  North  Siberia.  Additional  value  is  given  this  collection  by 
the  fact  that  these  costumes  were  worn  by  Lieut.  Harber  and  members  of  his  party 
during  the  Jeannette  relief  expedition. 

Dr.  J.  Walter  Fewkes  presented  to  the  Museum  illustrations  of  Moki  dances  and 
rendered  good  service  in  labeling  many  of  the  specimens  collected  already  in  the 
Museum  from  ancient  Tusayan. 

Dr.  Franz  Boas  brought  from  the  Chinuk  tribes  of  Washington  Territory  a  small 
collection. 

FromCapt.  R.  H.  Pratt,  U.  S.  Army,  the  Museum  has  received  a  large  collection  from 
various  Indian  tribes  represented  by  the  children  at  CarliHle  school. 

From  Mr.  Charles  de  Struve  the  Museum  received  39  portraits  of  the  people  of 
Russia. 

Mr.  John  Murdoch  gave  a  small  collection  of  Eskimo  clothing  ])ersonally  made  by 
him  at  Point  Barrow,  Alaska. 

The  Museum  received  a  great  many  favors  from  Mr.  Stuart  Culin,  of  Philadelphia, 
who  bus  familiarized  himself  with  the  games  of  the  Chinese. 

Mr.  J.  H.  Turner,  of  the  U.  S.  Coast  Survey,  gave  the  Museom  277  specimens  col- 
lected on  the  boundar>'  line  between  Alaska  and  Canada. 

Dr.  K.  H.  Lambom,  of  Philadelphia,  has  loaned  to  the  Museum  a  collection  of 
Galton's  authropometric  apparatus. 

Mr.  Edward  Lovett,  of  Croydon,  England,  has  continued  to  enrich  the  Musetmi 
with  specimens  from  the  East. 

ROUTINE  WORK. 

The  routine  work  of  the  department  of  ethnology  during  the  fiscal 
year  was  greatly  aided  by  the  construction  of  a  large  cabinet  for  the 
study  series  of  objects  and  the  setting  apart  of  a  special  room  for 
Rpecimens  too  large  for  the  ordinary  cabinet.  Owing  to  the  lack  of 
space  it  will  be  impossible  in  the  future  to  increase  the  number  of  ob- 
jects on  exhibition  at  any  one  time.  To  meet  the  diflBculty,  and  also  to 
prepare  for  any  additional  space  which  maybe  granted  in  the  future  to 
this  department,  the  curator  has  continued  to  mount  and  label  new 
specimens  in  standard  unit  boxes.  The  boxes  compare  in  size  to  the 
standard  Museum  drawers,  viz:  30  inches  in  length  by  24  inches  in 
width,  and  of  any  depth  to  suit  specimens  from  2  to  12  inches.  When 
once  the  specimens  are  mounted  and  labeleil  and  sealed  up  in  these  ex- 
hibition boxes,  these  may  be  filed  away  on  shelves  or  racks  like  books 

in  a  library. 

The  curator  has  had  a  large  number  of  drawings  made  and  has  pre- 
pared the  library  material  for  a  monograph  on  the  arts  of  war  among 
the  North  American  aborigines.  Mr.  Walter  Hough  has  bestowed  a 
great  deal  of  (^are  on  the  preparation  of  a  catalogue  of  the  Korean  col- 
lection,* which  has  been  brought  together  through  the  cooperation  of 


*  See  Report  of  U.  S.  National  Museum,  1891,  pp.  429-488. 
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Dr.  Allen,  Ensign  Bernadou,  IT.  8.  N.,  Mr.  P.  L.  Jouy,  and  others  in- 
terested in  the  work  of  the  National  MnHeum. 

In  conclusion  the  curator  most  earnestly  hopes  that  in  futnre  more 
ample  accommodations  may  be  furnished  for  the  exhibition  of  the 
ethnological  collections.  The  object  of  all  such  exhibits  should  be  the 
education  of  the  people  in  the  history  of  culture,  but  a  comprehensive 
and  correct  idea  of  human  progress  can  be  given  only  where  there  is 
sulticient  room  to  tell  the  whole  story  without  crowding. 

The  first  catalogue  entry  in  July,  1891,  was  152651,  and  the  last 
entry  in  June,  1892,  was  15^3894,  giving  a  total  of  1,243  entries. 

The  number  of  specimens  received  during  the  year  is  2,241. 


REPORT  ON  THE  DEPARTMENT  OF  AMERICAN  ABORIGINAL  POTTERY 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  William  H.  Holmks,  Honorary  Curator, 


The  operations  in  this  department  have  been  chiefly  confined  to  the 
instalment  of  a  large  number  of  collections,  none  of  which  are  of  espe- 
cial importance.  These  collections  consisted  for  the  most  part  of  frag- 
mentary wares  collected  for  the  Bureau  of  Ethnology  by  the  curator 
and  his  assistants  in  the  tide- water  districts  of  Maryland  and  Virginia, 
and  in  the  Gilavalley,  Arizona. 

During  the  year  the  curator  completed  an  elaborate  paper  upon  the 
pottery  of  the  mound-builders,  to  be  published  by  the  Bureau  of  Eth- 
nology. Two  papers  upon  aboriginal  decorative  art,  derived  from 
ceramic  sources,  were  published  in  the  "  American  Anthropologist," 
one  in  the  January  and  the  other  in  the  April  number. 

The  last  catalogue  number  for  June,  1891,  is  136183;  and  for  June, 
1892, 155306. 

Donations  of  earthenware  were  made  by  the  following  persona :  Mr. 
Samuel  A.  L.  Queredo  presented  fragments  of  painted  pottery  from  the 
Argentine  Republic,  South  America.  Mr.  W.  Hallet  Phillips  trans- 
mitted fragments  of  vases  from  Ossabaw  Island,  Georgia.  Mr.  William 
Harden  contributed  a  large  earthen  vessel  from  Ossabaw  Island, 
Georgia.  Prof.  G.  K.  Gilbert,  of  the  U.  S.  Geologi(*al  Survey,  presented 
fragments  of  ancient  pueblo  ware  from  Arizona.  Mr.  Henry  Adams 
sent  fragments  of  pottery  from  St.  Helena  Island,  Georgia.  Capt.  John 
G.  Bourke,  IT.  S.  Army,  transmitted  earthen  vessels  from  Guadalajara, 
Mexico.  Mr.  Arthur  H .  Weston  gave  fragments  of  pottery  from  Florida. 
Thomas  Dowling,  jr.,  contributed  fragments  of  pottery  from  Montgom- 
ery County,  Md.  From  Mr.  E.  S.  Golson  were  received  fragments  of 
pottery  from  Saginaw  River,  Michigan. 
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By  Cyru«  Adlkk,  AssislaiU  Curator. 


In  the  absence  in  Europe  of  Prof.  Paul  Haupt,  honorary  curator  of 
the  section,  I  beg  to  submit  the  following  report  for  the  past  yearc 

The  scope  of  an  oriental  department  fully  organized  may  be  seen 
from  the  division  into  sections  which  was  adopted  by  a  committee  of 
the  American  Oriental  Society,  organized  for  the  purpose  of  drawing 
up  a  jirogramme  to  be  submitted  in  the  event  of  the  assembling  of  an 
International  Congress  of  Orientalists  in  America.  The  sections  were 
a«  follows: 

I.  Aryan  section.  II.  Semitic  scHJtion  (Hebrew,  Arabic,  Syrians 
etc.).  III.  (Cuneiform  section,  including  all  languages  using  cuneiform 
characters.  IV.  Egyptian  section,  comprising  the  other  African  lan- 
guages with  the  exception  of  Ethiopic  and  Arabic.  V.  Section  of  the 
extreme  Orient  (China  and  Japan)  and  of  Central  Asia. 

The  Section  of  Oriental  Antiquities,  in  view  of  the  limitations  upon 
its  scope  and  resources,  is  practically  <levoted  to  Biblical  arclueology, 
to  the  archaeology,  history,  languages,  arts,  and  religions  of  the  peo- 
ples of  western  Asia  and  Bgyi>t.  Material  is  chosen  whicli  especially 
illustrates  Biblical  history,  and  labels  are  prepared  from  this  point  of 
view. 

The  fact  must  be  emphasized  that  before  the  organization  of  this  sec- 
tion was  contemplated,  much  of  the  material  which  would  find  place  in 
a  department  of  oriental  antiquities  had  been  collected  for  the  Museum 
and  installed  in  other  departments,  where  it  still  remains. 

In  the  report  for  1889  the  hope  was  expressed  that  from  the  policy 
inaugurated  by  the  Museum  of  i)reparing  copies  of  Assyro-Babylonian 
objects  for  a  study  collection,  there  would  grow  a  catalogue  of  all  the 
Assyro-Babylonian  objects  in  this  country.  This  plan,  it  is  expected, 
may  shortly  be  realized.     At  the  meeting  of  the  American  Oriental 
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Society  held  in  Washington  in  April,  1892,  the  followinjj^  resolution  was 
adopted : 

In  view  of  tho  intnNluction  into  this  country  of  numcrouH  xollectionH  of  oriental 
antiquities,  especially  from  Egypt,  Assyria,  an<l  Babylon ia. 

Resolved  I.  That  the  Oriental  Society  recomuieuilH  that  records  be  obtained  of  such 
object>H,  in  both  public  and  private  collections; 

Resolved  II.  That  a  comuiitt'ee  of  three  be  appointed  by  the  president  to  aid  in 
securing  such  material. 

The  assistant  cui-ator  was  appointed  a  member  of  this  eoinmitte«. 

The  American  Oriental  Society  held  its  annual  meeting  in  the  chapel 
of  the  Smithsonian  Institutioti,  April  21-23.  A  portion  of  the  Hodg- 
son collection  of  oriental  MSS.,  and  of  photographs  of  Assyrian  ob- 
jects and  of  paper  impressions  of  Egyptian  sculpture,  was  tempo- 
rarily placed  on  exhibition  in  the  chai)el  during  the  meeting. 

Mr.  Frederick  Stearns  has  oft'ered  to  place  his  collection  of  Babylo- 
nian cylinders  and  other  oriental  objects  of  glyptic  art  at  the  disposal 
of  the  Museum  for  copy. 

The  honorary  curator,  Prof.  Paul  Haupt,  left  for  Europe  in  the  month 
of  May.  lie  will  attend  the  Ninth  International  Congress  of  Oriental- 
ists at  London  as  the  delegate  of  the  Smithsonian  Institution. 

The  assistant  curator  returned  from  his  absence  in  the  Orient  in  the 
interest  of  the  World's  Columbian  Exposition  in  the  month  of  January, 
and  resum(Hl  his  connection  with  the  Museum  on  March  1.  Much  of 
his  time  has  been  given  to  the  formation  of  a  collection  of  religious  cer- 
emonials for  the  exhibit  of  the  National  Museum  at  the  Columbian 
Exposition. 

Two  very  carefully  made  and  well-preserved  paper  molds  of  a  piece 
of  sculpture  and  a  cuneiform  inscription  from  Persepolis  have  been 
received,  through  the  Department  of  St^te,  from  the  Honorable  Truxton 
Beale,  United  States  minister  at  Teheran.  Casts  hav^e  been  made  from 
these  molds  and  their  content*  will  be  described  in  a  special  paper. 

Mr.  Beale  had  secured  permission  from  the  Persian  Government  to 
remove  some  objects  from  Persepolis.  On  arriving  at  the  spot  he  con- 
cluded that  nothing  characteristic  ('ould  be  removed  without  grossly 
disfiguring  the  ruins.  He  found  also  that  Mr.  Herbert  Weld  Blun- 
dell  had  already  commenced  to  make  copies  for  the  British  Museum, 
but  was  quite  willing  that  the  National  Museum  sh(»uld  cooperate  in 
the  work.  These  two  moldings,  the  first  made,  were  i)resented  by 
Mr.  Blundell  to  Mr.  Beale.  It  appears  that  the  mold  of  the  cuneiform 
inscription  is  the  first  ever  taken  from  Persepolis.  It  is  to  be  hoped 
that  means  will  be  found  to  prosecute  this  important  archaeological 
undertaking. 

The  Museum  has  received  on  deposit  from  the  Telfair  Academy  of 
Arts  and  Sciences,  of  Savannah,  Ga.,  a  i)ortion  of  the  collection  of 
orientiil  books  and  manuscripts  of  the  late  William  B.  Hodgson.  Mr. 
Carl  L.  Brandt,  director  of  the  Telfair  Academy,  is  entitled  to  hearty 
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recognition  for  his  assistance  in  securing  the  deposit  of  this  interest- 
ing collection. 

The  crowded  state  of  the  Museum  has  rendered  it  impossible  to  place 
any  more  objects  in  the  exhibition  series. 

Two  papers,  relating  to  the  Hodgson  collection,  were  read  by  Dr. 
Adler  before  the  American  Oriental  Society  at  the  meeting  held  in 
Washington :  "  Notes  on  William  B.  Hodgson "  and  "  Christopher 
Columbus  in  oriental  literature  with  special  reference  to  a  Tuikish 
MS.'' 

The  catalogue  of  the  section  is  kept  by  the  department  of  ethnology. 
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A.  HowARi>  Clark,  Curator. 


The  curator  of  historical  collections,  being  also  editor  of  the  Pro- 
ceeding's and  Bulletin,  and  in  charge  of  the  printing  of  labels  and 
blanks  for  all  departments  of  the  Museum,  has  been  unable  to  give  as 
much  attention  as  desired  to  the  general  work  on  the  very  valaable 
collection  of  objects  classified  as  **  historical  relics,"  and  which  are  of 
very  great  interest  to  the  numerous  visitors  to  the  National  Museum. 

An  effort  has  been  made  to  place  on  exhibition  relics  or  memorials 
that  may  teach  biography  or  American  history  in  an  intelligent  man- 
ner, rather  than  to  exhibit  objects  that  are  simply  ''curios,"  bearing  no 
8i>ecial  relation  to  eminent  men  or  important  events. 

Being  without  the  aid  of  an  experienced  assistant,  the  curator  is 
unable  to  report  much  technical  work  accomplished  in  the  study  and 
arrangement  of  the  hundreds  of  medals  and  coins  that  have  accumu- 
lated. In  fa(*.t,  the  incomplete  condition  of  several  classes  of  objects  on 
exhibition,  a.s  regards  proper  labeling  and  installation,  has  necessitated 
the  temporary  withdrawal  of  some  of  the  most  interesting  collections. 

For  exhibition  at  the  Columbian  HivStorical  Exposition  at  Madrid  in 
the  summer  and  fall  of  1892,  the  curator  brought  together  quite  a  full 
series  of  American  colonial  coins;  medals  illustrating  the  colonial 
period,  the  Revolutionary  War,  and  medals  commemorative  of  political 
and  civic  events,  besides  a  large  series  of  paper  money,  extending  from 
the  early  days  of  the  American  colonies  down  to  the  present  national 
currency;  also  postage  stamps  of  each  issue  since  1847,  when  they 
were  introduced  in  this  country;  maps  of  early  explorers,  engravings 
of  important  national  events,  etc. 

The  character  of  the  historical  collections  in  the  National  Museum 
was  outlined  in  the  curator's  report  for  the  last  fiscal  year,  and  an  effort 
has  been  made  to  carry  out  the  plan  therein  set  forth.  Some  valuable 
additions  have  been  made  to  the  collections.  The  number  of  accessions 
has  been  thirty-three,  aggregating  several  hundreds  of  individual 

115 


116  REPORT   OF   NATIONAL  MUSEUM,  1892. 

objects.  Among  the  important  accessions  were  the  cabinet  of  ancient 
and  modern  gold,  silver,  and  copper  coins,  antiqae  seals,  etc.,  bequeathed 
by  Gen.  Meigs;  the  Cox  memorial  vase  from  Mrs.  S.  8.  Cox;  the  Sevres 
vase  presented  to  Prof.  Hilgard,  some  autograph  papers  by  President 
Adams  and  William  Henry  Harrison,  the  original  roll  and  muster  of 
Gen.  Washington's  body-guard  in  1782,  a  dish  and  ewer  of  precious 
metals  presented  to  Admiral  Jouett,  and  a  complete  collection  of  photo- 
graphic and  engraved  portraits  and  autograph  letters  of  members  of 
the  National  Academy  of  Sciences. 

The  curator  has  been  called  upon  to  examine  and  reix)rt  on  ten  col- 
lections of  coins,  medals,  and  historic  objects,  which  have  been  returned 
to  the  owners. 

ACCESSIONS  DURING  THE  YEAR  ENDING  JUNE  30, 1892. 

A.  F.  Wooster,  Norfolk,  Coun.     Haytien  copper  coin.     (Ace.  24529.) 

Dr.  Clareuce  W.  Bowen,  New  York  City.*  Programmer,  cireularH,  invitatiouH,  earda, 
and  other  official  papers  relating  to  the  centennial  celebration  of  Washington's  in- 
augnration  in  New  York  City,  April  30,  1789-1889.     (Ace.  24551.) 

Weil  Brothers,  Alexandria,  Va.     Spanish  coin  of  the  year  1781.     (Ace.  24599.) 

T.  G.  Fillette,  U.  S.  Navy,  Washington  City.  Cane  of  palm  wood,  the  handle  a  wild 
boar's  tusk,  gold  mounted,  presented  to  Lieut.  Fillette  by  His  Majesty  Kalakaua, 
King  of  the  Hawaiian  Islands.     (Ace.  24660.) 

Wm.  V.  Kramer,  Washington  City.  Copper  coin,  2^  cent,  of  Dutch  East  Indies, 
1858,  and  copper  coin,  1  cent,  of  Uritish  North  Borneo  Company.     (Ace.  24661.) 

Paul  Beckwith,  Washington  City.  Photograph  from  pencil  sketch  (made  by  Col. 
R^n^  Paul)  of  first  residence  built  in  the  city  of  St.  Louis,  Mo.,  February  10,  1764. 
(Ace.  24724.) 

John  F.  Kelly,  Washington  City.  Police  baton  carried  by  the  auxiliary  guard,  a 
night  police  force  of  Washington,  D.  C,  prior  to  1861.     (Ace.  24817. ) 

Paul  Beckwith,  Washington  City.  Jubilee  medal  of  Pope  Leo  XIII,  issued  on  the 
fiftieth  anniversary  of  his  episco])acy.     (Ace.  24834.) 

James  J.  Clark,  Troy,  N.  Y.  Small  box  made  from  portion  of  tre«^  in  Scotland 
under  which  Sir  William  Wallace  hid  himself  in  the  xiiith  century.     (Ace.  24883.) 

George  E.  Muzzey,  Lexington,  Mass.  Silver  medal  of  the  centennial  celebration 
of  the  battle  of  Lexington,  April  19, 1775-1875.     (Ace.  24958.) 

B.  H.  Hall,  Washington  City.  The  Kearney  cross,  bronze,  Birney's  Division,  one 
of  the  thousand  decorations  given  by  Gen.  Birney,  in  1862-'63,  to  noldiers  uudcr  his 
command  for  bravery.     (Ace.  24966.) 

Mi's.  W.  N.  Callender,  Greenbush,  N.  Y.  Hand-made  shingle  frcmi  original  portion 
of  Van  Rensselaer  house,  built  in  1642.     (Ace.  24967.) 

Henry  Saudham,  Boston,  Mass.  Gravure  etching  proof  of  the  reproduction  of  oil 
painting.  Battle  of  Lexington  (origmul  by  Mr.  Sandham),  in  town  liall  at  Lexing- 
ttm,  Mass.     (Ace. 25018.) 

W.  N.  Callender,  Greenbush,  N.  Y.  Stone  porthole  from  the  Van  Kenssehier  man- 
sion, built  at  Greenbush  in  1642.     (Ace  25051.) 

B.  T.  Nash,  SjTacuse,  N.  Y.  Cap  worn  by  Nathan  Ives  during  naval  engagement 
between  the  Kearsarge  and  the  Alabama;  also  knife  sheath  and  sailor's  palm  owned 
by  Seaman  Ives.    (Ace.  25148.) 

Mrs.  J.  E.  Hilgard,  Washington  City.  Sevres  vase  presented  to  Prof.  Hilgard  by 
the  French  Government.    (Ace.  25172. ) 

Joseph  Francis,  Minnei^polis,  Minn.  Silver  medal  presented  to  Mr.  Francis  on 
occasion  of  a  celebration  on  Lake  Lucerne. 
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Gen.  M.  C.  Meigs,  U.  S.  Army.  Seven  water-color  sketches  of  views  in  Washington 
City. 

ExecutoFM  of  estate  of  Gen.  M.  Q.  Meigs,  U.  &.  An  ly.  Antique  seal  ring  with 
intaglio  portrait  of  Julius  CVsar,  signet  ring  of  bronze  with  stone  engraved  intaglio, 
cabinet  of  ancient  and  moiicru  gold,  silver,  and  copper  coins,  medals,  etc. ;  silver 
tureen  presented  to  Gen.  Meigs  by  citizens  of  Washington ;  silver  tea-kettle  pre- 
sented to  Commodore  Rodgers  by  citizens  of  Baltimore  for  saving  the  city,  from 
British  capture  during  war  of  1812-'15,  and  other  objects  bequeathed  by  Gen.  Meigs 
to  the  National  Museum.  (Ace.  25386.)  Also,  large  collection  of  maps,  architectural, 
engineering,  and  monumental  engravings,  photographs,  sorapbooks,  et-c.,  collected 
by  Gen.  Meigs. 

Mrs.  S.  8.  Cox,  New  York  City.  Memorial  vase  presented  to  Mrs.  Cox  by  the  mem- 
bers of  the  Life-Saving  Service  of  the  United  States  in  commemoration  of  the  services 
of  the  late  Hon.  8.  S.  Cox. 

Mrs.  Charles  L.  Brace,  Dobbs  Ferry,  N.  Y.  Silver  medal  presented  in  1877  by 
King  Victor  Emmanuel  to  the  late  Charles  L.  Brace  for  his  labors  among  the  Italian 
ctildren  in  New  York  City.     (Ace.  25476.) 

A.  F.  Wooster,  Norfolk,  Conn.     French  copper  coin.     (Ace.  25485.) 

J.  H.  McCreery,  Oceanport,  N.  J.  Portion  of  foundation  of  Quaker  Church,  bnilt 
in  1727  in  Burlington  County>  N.  J.     (Ace.  25543.) 

Mrs.  Matthias  Denman  Wilbur,  Newark,  N.  J.  Military  land  patent  signed  by 
John  Adams,  President  of  the  United  States,  and  dated  at  Philadelphia,  March  28, 
1800,  granting  4,0(X)  acres  in  Northwest  Territory  to  Matthias  Denman.  (Ace.  25551.) 

Miss  Charlotte  D.  Wilbur,  Newark,  N.  J.  Autograph  receipt  from  William  Henry 
Harrison,  clerk  of  the  Northwest  Territory,  to  Matthias  Denman,  dated  May  21, 
1800,  indorsed  by  John  Cleves  Symmes.     (Ace.  25552.) 

Mrs.  Theodore  W.  Parniele,  New  York  City.  Historical  chart  of  the  United  States. 
(Ace.  2.5.558.) 

Romyn  Hitchcock,  Washington  City.  Six  copies  of  the  Peking  Gazette,  the 
oldest  new8pa)>cr  in  the  world,  published  daily  in  Peking,  China.     (Ace.  25569.) 

John  C.  Bird,  St.  Louis,  Mo.  Flint-lock,  breech-loading  musket,  with  silver  plate 
inscribed:  '*  By  resolve  of  Congress  presented  to  Gustavun  A.  Bird  for  gallantry  at 
battle  of  Plattsbuvgh."    (Ace.  25598.) 

Capt.  James  M.  Miller,  Washington  City.  Original  roll  and  muster  of  the  Com- 
mander-in-Chiefs (Gen.  Washington's)  Guard  for  the  month  of  July,  1782,  certified 
by  Wm.  Colfax,  Lieutenant  in  command;  also  testimonial  to  good  service  and  char- 
acter of  de  Arendt.     (Ace.  2.5672.) 

Admiral  J.  £.  Jouett,  U.  S.  Navy,  and  Mrs.  Jouett,  Washington  City.  Dish  and 
ewer  of  "  precious  metals,''  presented  to  Admiral  Jouett  for  services  in  saving  from 
shipwreck  the  British  steamship  Historian  in  the  Caribbean  Sea  in  1885.  (Ace. 
25679.) 

R.  W.  Turner,  U.  S.  consul  at  Cadiz,  Spain.  Wooden  door  formerly  usexl  in  the 
convent  of  La  Uabida  at  Palos,  Spain.     (Ace.  25681.) 

Mrs.  Jamei*  C.  Booth,  Haverford,  Pa.  Platinotype  portrait  of  Prof.  .James  C. 
Booth,  Pli.  D.,  LL.  D.,  late  nielter  and  refiner  of  the  United  States  mint  at  Philadel- 
phia.    (Ace.  25785.) 

Dr.  Marcus  Benjamin,  New  York  City.  Complete  collection  of  photographic  or 
engraved  portraits,  and  autogra)>h  letters  of  members  of  the  National  Academy  of 
Science. 

AMERICAN   HISTORICAL  ASSOCIATION. 

As  in  previous  years,  the  annual  meeting  of  the  American  Historical 
Association  was  held  in  the  lecture  hall  of  the  National  Museum  during 
the  Christmas  holidays,  when  the  curator  of  historical  collections  pre- 
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pared  a  special  exhibit  of  documents  and  relics  pertaining  to  American 
history. 

Under  the  act  of  incorporation  the  association  deposits  its  collections 
in  the  National  Museum.  During  this  fiscal  year  there  have  been  re- 
ceived for  storage  several  thousand  volumes  and  pamphlets  published 
by  the  association  since  its  organization  in  1884,  besides  a  consider- 
able number  of  books  and  pamphlets  presented  to  the  association  and 
forming  the  nucleus  of  a  historical  library. 

The  programme  of  the  annual  meeting  held  December  29-31,  1891, 
was  as  follows : 

luaugnral  Address.  By  Hon.  WiUiam  Wirt  Henry,  of  Richmond,  Va.,  President 
of  the  association. 

The  Virginia  Secession  Movement.  The  Convention  of  1861.  By  Dr.  Jeffrey  R. 
Brack ett,  of  Baltimore.  , 

A  Few  Facts  from  the  Records  of  an  Old  Virginia  County.  By  President  Lyon  G. 
Tyler,  of  William  and  Mary  College 

The  Earliest  Texas.     By  Mrs.  Lee  C.  Harby,  of  New  York  City. 

Henry  Clay,  the  First  Political  Speaker  of  the  Hdnse.  By  Miss  Mary  Parker 
FoUett,  Harvard  "Annex." 

Gov.  William  Leete  and  the  Absorption  of  New  Haven  Colony  by  Connecticut.  By 
Dr.  B.  C.  Steiner,  Williams  College,  Massachusetts. 

Lord  Lovelace.  By  Gen.  James  Grant  Wilson,  president,  New  York  Genealogical 
and  Biographical  Society. 

Once  Famous  Louisbourg  and  Memorials  of  the  French  Regime  in  Cape  Breton. 
By  J.,G.  Bourinot,  C.  M.  G.,  LL.  D.,  D.  C.  L.,  Ottawa,  Canada. 

Enforcement  of  the  Slave  Trade  Laws.  By  W.  E.  B.  Du  Bois,  A.  M.,  Rogers 
Memorial  Fellow,  Harvard  University. 

Lotteries  in  American  History.  By  Hon.  A.  R.  Spofibrd,  Librarian  of  Congress, 
Washiugton,  D.  C. 

Some  Characteristics  of  Boston  Puritans.  By  Prof.  Barrett  Wendell,  of  Harvard 
Univei-sity. 

Parliamentary  Grovernment  in  Canada.  By  J.  G.  Bourinot,  C.  M.  G.,  LL.  D., 
I).  C.  L.,  Ottawa,  Canada. 

Slavery  in  the  Territories,  Historically  Considered.  By  President  Jaiiies  C.  Well- 
ing, of  the  Columbian  University,  Washiugton,  D.  C. 

Historic  Portraits  of  Benjamin  Franklin.  Illustrated.  By  Clarence  Winthrop 
Ikjwen,  Ph.  D.,  New  York. 

The  History  of  the  Irish  Land  Legislation.  By  Prof.  William  A.  Dunning,  of  Co- 
lumbia College,  New  York  City. 

Phenomena  of  Universal  Suffrage.     By  Brooks  Adams,  Quincy,  Mass. 

The  Treaty-Making  Power  under  the  Constitution.  By  Judge  Charles  B.  Elliott, 
Ph.  D.,  Law  School,  University  of  Minnesota,  Minneapolis. 

The  United  States  aiul  International  Arbitrations.  By  Prof.  John  Bassett  Moore, 
of  Columbia  College,  New  York  City. 

Visitorial  Statutes  of  Andover  Seminary.  By  Prof.  Simeon  E.  Baldwin,  law  de- 
partment, Yale  University. 

State  Sovereignty  in  Wisconsin.  By  Albert  H.  Sanford,,  B.  L.  of  the  University 
of  Wisconsin.     (To  be  read  by  Prof.  C.  H.  Haskins.) 

Commerce  and  Industry  of  Florence  during  the  Renaissance.  By  Dr.  Walter  B. 
Scaife,  Pittsburg,  Pa. 

The  Present  Status  of  the  Subject  of  pre-Columbian  Discovery  by  the  Norsemen. 
By  James  Phinuey  Baxter,  esq.,  Portland,  Me. 
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The  History  and  Determination  of  the  Line  of  Demarcation  established  by  Po]>e 
Alexander  VI  between  the  Spanish  and  Portuguese  Fields  of  Discovery  and  Colo- 
nization.   By  Prof.  Edward  G.  Bourne,  Adelbert  College,  Cleveland. 

Recent  Discoverien  concerning  Columbus.  By  President  C.  K.  Adams,  of  Cornell 
University. 

The  Animal  Report  of  the  Association  for  1890  was  transmitted  to 
Congress  by  the  Secretary  of  the  Smithsonian  Institution  in  February, 
1891,  but  was  not  printed  until  the  present  fiscal  year.  It  is  an  octavo 
volume  of  310  pages,  the  contents  being  as  follows : 

Report  of  proceedings  at  seventh  annual  meeting,  held  in  Washington,  D.  C, 
December  2»-31,  1890. 

Inaugural  address  of  John  Jay,  president  of  the  association :  The  Demand  for 
Education  in  American  History. 

I.— Canadian  History. 

Canada  and  the  United  States  from  Historical  Points  of  View.    By  J.  G.  Bourinot. 
New  England  Settlements  in  Acadia.    By  Benjamin  Rand. 

The  Legislative  Work  of  the  First  Parliament  of  Upper  Canada.  By  William 
Houston. 

II.— European  History. 

The  Fate  of  Dietrich  Flade.    By  Prof.  George  L.  Burr. 
Theory  of  Village  Community.    By  Dr.  Charles  M.  Andrews. 
A  Plea  for  Reform  in  the  Study  of  Municipal  History.    By  Dr.  George  Gross. 
.    Mirabeau's  Speech  of  May  20.     By  Freeman  M.  Fling. 

The  Formation  of  the  French  Constitution.    By  Adolphe  Cohn. 

Karl  Follen  and  the  Liberal  Movement  in  Germany.     By  Prof.  Kuno  Francke. 

Bismarck  the  Typical  German.     By  William  G.  Taylor. 

III.— American  Coxstitittional  History. 

How  the  Written  Ballot  came  into  the  United  States.     By  Douglass  Campbell. 
A  Virginia  Bill  of  Attainder,  tJie  Case  of  Josiah  Phillips.     By  Prof.  William  P. 
Trent. 
Amendments  to  the  Constitution  of  the  United  States.     By  Herman  V.  Ames. 
Congressional  Demands  upon  the  Executive  for  Information.     By  £.  C.  Mason. 
Responsible  Government  in  Canaila.     By  J.  G.  Bourinot. 
Bills  of  Rights  in  State  Constitutions.     By  Gen.  R.  D.  Mnssey. 

IV. — American  Economic  History. 

-The  Historical  Development  of  the  Budget  of  the  United  States.  By  Ephraim  D. 
Adams. 

The  Yazoo  Land  Companies.    By  Dr.  Charles  H.  Haskins. 

State  Articles  and  Politics.     By  William  F.  Willoughby. 

Slavery  in  New  York.     By  Edwin  Vernon  Morgan. 

Slavery  in  the  District  (»f  Columbia.     By  Mary  Tremain. 

Remarks  by  William  Bimey  on  Miss  Tremain's  paper,  *^  Slavery  in  the  District  of 
Columbia." 

v.— American  History — Historical  Science. 

Raleigh's  Settlements  on  Roanoke  Inland.     By  Dr.  Stephen  B.  Weeks. 
The  Political  Ideas  <»f  the  Puritans.     By  Dr.  Herbert  L.  Osgood. 
State  Historical  Societies.     By  (Jen.  C.  W.  Darling. 
Organization  of  Hintorical  Material.     By  W.  H.  Mace. 
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Is  History  a  Sciemsef    By  Prof.  R.  H.  Dabney. 

Webster's  Seventh  of  March  Speech.    By  James  Schonler. 

The  Borderland  between  the  Historian  and  the  Archipologist.  By  Prof.  Otis  T. 
Mason. 

Bibliography  of  the  Writing  of  the  Members  of  the  American  Historical  Association 
for  1890.     By  Paul  Leicester  Ford  and  A.  Howard  Clark. 

Supplementary  Bibliography  of  the  Writings  of  Members  of  the  American  Histori- 
cal Association.     By  Paul  Leicester  Ford  and  A.  Howard  Clark. 

Bibliography  of  the  Historical  Societies  of  the  United  States.  By  A.  P.  C.  Griffin. 
Part  I. 


REPORT  ON  THE  SECTION  OF  GRAPHIC  ARTS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  S.  R.  KoEiiLKR,  Curatof'. 


Repeating  the  words  of  my  report  for  last  year,  it  may  be  said  that 
the  work  done  in  the  section  of  graphic  arts  during  the  fiscal  year  just 
ended,  does  not  show  perceptibly  in  the  appearance  of  the  collections 
exhibited.  The  aim  has  again  been  to  make  the  several  divisions  more 
complete  by  filling  gaps  here  and  there,  and  these  additions  are,  as  a 
matter  of  course,  lost  in  the  mass  to  the  general  observer.  From  the 
following  details  it  will  appear  that  the  endeavor  to  complete  the  illus- 
tration of  the  modern  photo-mechanical  processes  has  been  continued, 
while  at  the  same  time  due  attention  has  been  given  to  the  other 
departments,  so  far  as  the  means  at  command  would  allow. 

The  most  imimrtant  additions  of  the  year  are  the  illustrations  of  the 
half  tone  relief  screen  process  and  of  a  variety  of  the  photo-aquatint 
intaglio  process  (Photogravure  Gilbo),  prepared  for  the  Museum  at 
reduced  prices  by  Mr.  M.  Wolfe,  of  Dayton,  Ohio,  and  Messrs.  A.  W. 
Elson  &  Co.,  of  Boston,  Mass.,  respectively.  Some  interesting  speci- 
mens, illustrating  the  advances  made  in  chromocollographic  process 
work,  have  been  given  by  Mr.  E.  Bierstadt,  of  New  York,  and  the  J.  B. 
Lippincott  Company,  of  Philadelphia.  The  collection  of  materials 
used  in  the  photo-mechanical  processes  has  been  increased  by  gifts 
from  Messrs.  Jas.  P.  Smith  &  Co.,  of  New  York,  and  by  purchase.  A 
beginning  towards  the  illustration  of  the  application  of  chromolitho- 
graphy  and  of  wood-cutting  to  the  production  of  posters — a  kind  of 
work  which  has  reached  a  high  order  of  merit  in  the  United  States — 
has  been  made  by  the  gift  of  a  few  specimens  by  the  A.  S.  Seer  Tlieat- 
rical  Printing  Company,  of  New  York;  the  Courier  Lithographing 
Company,  of  Buffalo,  N.  Y.,  and  Messrs.  W.  J.  Morgan  &  Co.,  of  Cleve- 
land, Ohio,  and  by  the  purchase  of  some  of  the  tools  used.  The  fol- 
lowing additions  to  the  illustrations  of  the  history  of  the  reproductive 
arts  have  been  made  by  purchase:  Head  of  Christ,  P.  192,  woodcut 
after  Diirer ;  Portrait  of  Otto  Heinrich  von  Schwarzenberg,  woodcut, 
dated  1607,  by  Chr.  van  Sichem,  after  Goltzius;  Christ  before  Annas,  B 
12,  engraving  on  copper  by  Israel  van  Meckenem;  Portrait  of  Philip 
II,  engraving  on  copper,  dated  158G,  by  Hieronymus  Wierix;  Portrait 
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of  Jan  Lutma,  the  younger,  by  himself,  dated  1681,  executed  on  copper 
with  punches  {opim  niallei),  the  first  specimen  of  this  kind  of  work  ac- 
quired by  the  Museum,  and  a  tine  proof  of  J.  G.  Miiller's  portrait  of 
Anton  Graff,  after  Graff,  engraved  on  copper. 

The  specimens  received  during  the  year  have  mostly  been  placed  on 
exhibition.  To  accomplish  this,  part  of  the  division  of  photo-mechani- 
cal process  work  had  to  be  rearranged,  and  a  number  of  table-ca«es 
had  to  be  placed  in  the  alcoves.  These  cases  interfere,  somewhat  with 
the  appearance  of,  and  the  ireedom  of  movement  in,  the  alcoves,  but  they 
ai'e  excellently  well  adapted  for  the  display  of  technical  specimens,  and 
it  is  to  be  hoi)ed,  therefore,  that  more  of  them  will  be  provided  as  the 
collections  grow  and  are  rearranged.  Considerable  progress  has  been 
made  in  the  labeling,  by  the  substitution  of  written  for  printed  labels. 
It  has  been  possible  in  this  way  to  label  nearly  all  the  specimens  on  the 
eastern,  and  a  considerable  number  of  those  on  the  western  side  of  the 
hall  of  Graphic  Arts.  It  is  now  proposed  to  complete  the  labeling  in 
this  manner,  leaving  the  collections  for  the  present  in  essentially  their 
actual  condition,  with  the  exception  of  such  additions  as  it  may  be  pos- 
sible to  make  meanwhile.  The  next  step  will  be  the  systematic  cata- 
loguing of  all  the  material  on  hand,  and  the  endeavor  to  procure  such 
additional  specimens  as  are  needed  to  complete  the  various  series. 
This  done,  the  whole  collection  can  be  rearranged  according  to  the 
catalogue,  and  a  manual  of  it  can  be  prepared  for  the  use  of  students. 
The  exhibition  of  The  Reproductive  Arts,  arranged  by  me  at  the  Mu- 
seum of  Fine  Arts,  Boston,  at  the  beginning  of  this  year  (1892),  and 
the  catalogue  prepared  for  the  same  exhibition,  were  preliminary  stud- 
ies on  the  basis  of  which  the  more  extensive  scheme  planned  for  the 
U.  S.  National  Museum  is  to  be  carried  out 

No  further  progress  has  been  made  in  the  arrangement  of  the  collec- 
tion of  patents. 

The  last  number  entered  on  the  catalogue  of  the  section  of  Graphic 
Arts  for  the  year  ending  .fune  30,  1891,  having  been  4797,  and  the  cor. 
responding  number  for  the  year  now  under  consideration  being  4970, 
it  follows  that  the  number  of  entries  during  the  year  has  been  179.  As 
some  few  of  these  entries  represent  more  than  one  specimen,  the  num- 
ber of  accessions  may  be  given  in  round  numbers  at  about  200.  Of 
these  specimens  42  were  purchased.  A  list  of  the  donors  is  included 
in  Section  v  of  the  report.  No  statistics  can  be  given,  for  the  present, 
of  the  reserve  and  duplicate  series. 

LIST  OF   ACCK88ION8   RECKIVED  AS   GIFTS   DURIN(}  THE   YEAR  ENDED  JI'NE  30,    1892, 
ARRANGED    ALPIIAHETICALLY   ACCORDING   TO    NAMES   OF    DONORS. 

Avery,  S.  P.,  New  York.     One  dry-point  by  DclAtre.     No.  4970. 

Bates,  KimbaH  &   Guild,  Boston.     A  series  of  jihoto-niechanieal  reproductions  of 

pencil  drawings.    No.  4839. 
Bierstadt,  E.,  New  York.    A  set  of  progressive  proofs  of  a  chromocollogra])b.    Nos. 

4799-4805. 
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Courier  Lithographing  Company,  Buffalo,  N.  Y.    Lithographic  poster.    No.  4976. 
Cross,  Prof.  Chius.  R^  Boston,  Mass.    Heliotype  printing  film  and  impression;  spec- 
imens of  collographic  printing;  Woodburytypes.    Nos.  4840-4850. 
Crosscup  &,  West,  Phila<lelphia.     Specimens  of  the  new  Ives  process,  line  and  half- 
tone.   NoH.  4a51-4871. 
Ewen,  Warren,  jr.  &  Co.,  Chicago,  111.    Architectural  drawings  printed  by   the 

'*  Multicolor  process."    Nos.  4813-4816. 
Goode,  Dr.  G.  Brown,  Washington,  D.  C.    The  Analectic  Magazine,  July,  1819,  with 

two  plates;  one  mezzotint  by  Pelham;  one  engraved  copper  {date,  with  an  im- 
pression from  it.    Nos.  4939-4943 ;  4971, 4972. 
Hinds,  J.  £.,  Brooklyn,  N.  Y.    Specimens  of  early  American  half-tone  relief  work. 

No.  4935. 
Ives,  Fred.  £. ,  Philadelphia.     Four  specimens  illustrating  the  making  of  plast-er  casts 

from  swelled  gelatin  reliefs.    Nos.  4878-4881. 
James.  Joseph  F.,  Washington,  D.  C.    Catalogue  of  Mosler  exhibition.  '  No.  4933. 
Ketterlinus  Printing  House,  Phila<lelphia.    A  chromolithographic  proof  book.    No. 

4908. 
Koegler,  Franz,  Brooklyn,  N.  Y.    Two  specimens  of  photo-mechanical  work  produced 

with  grained  screens  made  by  the  donor.    Nos.  4945, 4946. 
Koehler,  S.  R.,  Roxbury,  Mass.     A  scale  of  tints  for  reprocluction.     No.  4820. 
Linton,  W.  J.,  New   Haven,  Conn.     Two    wood-engravings  by  the  donor.    Nos. 

4826, 4827. 
Lippincott  Co.,  The  J.  B.,  Philadelphia.    One  chromolithograph;  four  chromocollo- 

graphs.    Nos.  489.5-4899. 
Morgan,  J..  &  Co.,  Cleveland,  Ohio.    Three  specimens  of  chromolithographic  poster 

work.     Nos.  4973-4975. 
Museum  of  Fine  Artn,  Boston,  Mass.    Modern  impression  fVom  a  fifteenth  century 

wood-b\pck;  mold  from  a  gelatin  wash-out  relief,  and  cast  from  same.    Nos. 

4812.  4882,  4883. 
Payne,  Robert  H.,  Wiwhington,  D.  C.     An  enamel  picture  on  glass,  by  the  donor. 

No.  4819. 
Ross,    Waldo  ().,  Boston.      Specimens   of  photo-mechanical    process   work.     Nos. 

4951-4969. 
Rowlands,  Walter,  Allston,  Mass.     Specimens  of  photo-mechanical  process  work. 

NoA.  4872-4877. 
Seer  Theatrical  Printing  Company,  The  A.'S.,  New  York.     Three  specimens  of  poster 

work.     Nos.  4921-4923. 
Smith,  Ja.H.  P.,  &  Co.,  New  Y'ork.     Specimens  of  gelatin  used  for  photo-mechanical 

pr<K'eKH  work.     Nos.  4806-4809. 
Snyder,  Theo.,  Brcmklyu,  N.  Y.     Specimens  of  photo-mechanical  process  work,  etc. 

NoH.4944.4947-19ri). 


REPORT  ON  THE  SECTION  OF  FORESTRY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  Dr.  B.  E.  Ferxow.  Honorary  Curator. 


The  forestrycollectioiis  have  remained  without  mauy  additions,  owing 
to  the  fact  that  lack  of  space  limits  their  exhibition,  and  the  bulkiness 
of  the  material  makes  it  undesirable  to  add  to  them  in  the  storage- 
rooms. 

Since  the  Museum  does  not,  like  the  Kew  Gardens,  command  any 
grounds  of  its  own  for  the  exhibition  of  living  specimens,  and  the  city 
parks  of  Washington  aftbrd  ample  opportunity  to  serve  as  an  arboretdm, 
the  curator  ot  forestry  collections  has  prepared  during  the  year  a  full 
list,  with  notes,  of  all  the  tree  species  found  in  these  parks,  and  plotted 
the  same  so  that  they  may  be  readily  found.  This  compilation,  car- 
ried on  at  the  expense  of  the  Museum,  will  be  ready  for  publication  next 
year. 
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IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  J.  Elfristh  Watkins,  Curator, 


During  the  fiscal  year  ending  June  30,  1892,  the  time  of  the  curator 
was  largely  tiiken  up  by  assignment  to  other  duties;  hence  little  atten- 
tion could  be  devoted  to  the  section. 

Unfortunately  for  the  student  of  the  history  of  the  American  steam- 
boat and  railway,  little  thought  was  given  in  the  early  days  to  the 
preservation  of  objects  which  would  now  be  considered  invaluable 
relics  of  the  early  stages  of  the  development  of  these  appliances  of 
transportation  upon  water  and  land. 

So  far  as  is  known,  the  important  relics  now  in  existence,  with  very 
few  exceptions,  have  been  deposited  in  the  U.  S.  National  Museum 
through  the  coijperation  of  the  officials  of  railway  and  steamboat  com- 
panies. The  future  additions  to  the  transportation  collection  must, 
therefore,  necessarily  consist  of  models  and  drawings  of  historic  objects. 
Since  the  appropriations  by  Congress  did  not  permit  of  their  construc- 
tion or  jmrchase,  extension  of  the  collection  during  the  year  has  been 
made  by  the  acquisition  of  such  objects  relating  to  the  development  of 
the  mechanic  arts  a«  illustrate  the  evolution  of  the  epoch-making  inven- 
tions. 

During  the  year  the  curator  took  part  in  the  meetings*  of  the  Ameri- 
can Association  for  the  Advancement  of  Science,  at  Washington;  the 
convention  of  the  Old-Time  Telegraphers'  Association,  at  Washington, 
and  the  ceremonies  at  the  completion  of  the  monument  erected  by  the 
Pennsylvania  Railroad  Company  at  Bordentown,  N.  J. 

The  erection  of  this  monument  (Plate  i)  by  the  Pennsylvania  Railroad 
Company,  to  mark  the  first  piece  of  iron  railway  track  laid  between 
New  York  and  Philadelphia  in  1831,  attracted  the  attention  of  officials 
and  employes  of  the  railway  companies  throughout  this  country,  and 
the  general  public  a^s  well,  and  a  description  thereof  found  place  in  the 
principal  railroad  journals  of  Europe  and  America.    A  description  of 


■  jrr-.  "IT,— 


See  Bibliogi'aphy  (Section  iv.) 
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the  mouumeut  from  the  memorial  volume  issued  at  the  time  is  given 
below : 

The  railroad  luonument  at  Bordentowii,  erected  by  the  Pennsylvania  Railroad 
Company,  was  completed  in  1891.     It  is  com|>o8od  of  a  cube  of  Baltimore  granite  5 
feet  square  and  7  feet  high,  supported  upon  an  octagonal  foundation  composed,  of  the 
stone  blocks  upon  which  the  iron  rails  were  originally  laid  in  the  tracks  of  the  Cam- 
den and  Amboy  Railroad.     Around  this  cube  is  a  circle  composed  of  two  of  the 
original  rails  with  which  the  road  was  Urat  laid.    These  rails  are  supported  by  stone 
blocks  according  to  the  original  practice,  the  spikes  and  joint  fixtures  also  beiuir 
from  the  original  tracks.    This  type  of  rails,  which  is  now  known  throughout  the 
world  as  the  *' American  rail,"  was  designed  by  Robert  L.  Stevens  in  1831.    8uuk  in 
the  south  side  of  the  granite  block  is  a  bronze  tablet,  which  contains  a  representa- 
tion  (carefully  drawn  to  scale),   in  relief,   of  the  locomotive   **  John  Bull,'*  with 
tender  improvised  from  a  freight  truck,  with  tank  consisting  of  a  whisky  hogshead 
and  the  two  passenger  cars  that  first  did  service  in  the  State  of  New  Jersey  in  1831. 

The  tablet  (Plate  II)  cou  tains  the  following  iuscriptiou  in  raised  letters: 

''FIRST  MOVEMENT  BY  STEAM  ON  A  RAILROAD  IN  THE  STATE  OF  NEW 
JERSEY,  NOVEMBER  12,  1831,  BY  THE  ORIGINAL  LOCOMOTIVE  'JOHN 
BULL,'  NOW  DEPOSITED  IN  THE  UNITED  STATES  NATIONAL  MUSEUM 
AT  WASHINGTON.  THE  FIRST  PIECE  OF  RAILROAD  TRACK  IN  NEW  JER. 
SEY  WAS  LAID  BY  THE  CAMDEN  AND  AMBOY  RAILROAD  COMPANY  BE- 
TWEEN THIS  POINT  AND  THE  STONE,  THIRTY-FIVE  HUNDRED  FEET  EAST- 
WARD, IN  1831." 

Ui)on  the  east  Hide  of  the  block,  cut  into  the  granite  are  the  words: 

•CAMDEN  AND  AMBOY  RAILROAD,  1831,*' 

and  on  the  reverse  «ide  is  inscribed : 

"ERECTED  BY  THE  PENNSYLVANIA  RAILROAD  COMPANY,  1891.'' 

The  programme  of  the  exercises  at  the  celebration  of  the  sixtieth 
anniversary  of  the  first  movement  by  steam  in  the  State  of  New  Jersey 
which  was  held  at  Bordentown,  November  12,  1891,  was  as  follows: 

Address  of  presentation,  by  Joseph  T.  Richards,  assistant  chief  engineer,  Pemi»yl, 
vania  Railroad  Company. 

Address  of  acceptance,  by  F.  Wolcott  Jackson,  general  superintendent,  Tnited 
Railroads  of  New  Jersey  Division,  Pennsylvania  Railroad  Company. 

Historical  address:  The  Camden  and  Amboy  Railroad— origin  an«l  early  history— 
by  J.  Elfroth  Watk ins,  curator,  section  of  transportiition  and  engineering,  U.  8. 
National  Museum,  Smithsonian  Institution,  Washington. 

The  l*ennsylvania  Railroad  Company  has  since  published  the 
addresses  delivered  at  the  celebration  in  a  memorial  volume,  hand- 
somely illustrated. 

Interest  in  the  department  of  transportation  at  the  World's  Colum- 
bian Exposition  has  led  to  frequent  examinations  of  the  collection  dur- 
in^'  the  year,  the  objects  both  in  the  exhibition  and  study  series  being 
studied  by  officials  of  the  Exposition  and  of  several  railroad  compa- 
nies who  projwse  to  take  part  therein.  The  chief  of  the  department 
of  transportation-exhibits  of  the  Columbian  Exjjosition  spent  several 
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(lays  ill  the  Museum,  in  Au<»ust,  1S91,  where  lie  studied  the  eollections 
and  had  aceess  to  a  provisional  outline  of  a  proposed  exhibit,  whieh 
had  been  prepared  by  the  eurator  at  tlie  re(juest  of  the  assistant  sec- 
retary of  the  Sniithsouiiui  Institution,  to  be  used  if  it  were  decided  that 
the  section  of  transportation  tind  engineering  should  be  represented  in 
the  Govenunent  exhibit  at  Chicago. 

With  the  return  of  this  scheme  of  classification  the  following  vr-w- 
numication  wiis  received: 

[Drpartmeiit  trau8)K)rtatiou  exhibits— railways,  vessel**,  vehirU's— Willard  A.  Smith,  chief.] 

Okfick  of  the  1)ihe( tor-Gkxkkai., 

WoitLD's  Columbian  Exinksiti*  x. 
Chivaflo,  IU„  r.  S.  J..  AuffH8tJ7, 1S9L 

Deak  iSiH:  I  return  herewith  a  scheme  of  a  transportation  exhibit,  which  yxn\ 
kindly  loaned  to  me,  and  whieh  jiromises  to  be  of  mu(;h  value.     I  am  greatly  obHge<l 
to  yon  for  the  favor,  jih  also  for  the  other  literature  whieh  yon  kindly  gave  me.     It 
will  save  a  great  deal  of  research  which  wcmld  otherwise  have  been  uecessjiry. 
Yours  triUy, 

.        ^'  WiLLAKi>  A.  Smith. 

Prof.  J.  E.  Watkins, 

yational  Museum ^  fVuffhintfloti,  />.  (\ 

Access  to  the  study  and  exhibition  series  in  the  section  was  also 
given  to  Mii.j.  J.  G.  Tangborn,  special  agent  in  charge  of  the  Baltimore 
and  Ohio  Railroad  Company's  historical  exhibit  at  the  World's  Colum- 
bian Exposition.  Numerous  photogniphs  of  models  and  drawings  in 
the  collection  wen*  made  by  Maj.  Pangborn's  representative  for  this 
exhibit,  which  promises  to  be  more  elaborate  than  evt^r  before  made  at 
an  exposition  by  a  railroad  company. 

At  the  request  of  the  chief  clerk  of  the  Post-Oftice  Department  a 
number  of  models  and  drawings  in  the  collection  were  photographed  to 
form  the  basis  of  illustrations  for  a  publication  which  is  designed  to 
show  the  growth  of  the  United  States  Post-Oftice  Department. 

Among  the  important  accessions  during  the  year  are  the  following: 

Klectrical  loi-omotive.  whieh  made  the  most  rapid  recorded  speed  (ll.")  to  120  miles 
|M?r  hour)  on  land,  by  generat<*d  power,  at  Laurel,  Md.,  in  the  year  1889.  Publicly 
reptirted  by  O.  T.  Crosby  in  his  paper  entitled  High  Si)eed  Electrical  Works,  and 
by  .J.  Dasbiell,  jr.,  in  tbe  Klectrical  Railway  as  Applied  to  Steam  Roads,  Both  papers 
are  to  be  found  iu  the  proceedings  of  the  American  Association  of  Mechanical  Engi- 
neers. 

The  following  letter  accompanied  this  most  interestingpieceof  machin- 
ery : 

Nkw  York,  June  /?,  JS90. 

MyDkakSik:  According  t(»  your  request  I  make  the  following  statement:  My 
electric  motor  was  originated  and  tlesigned  by  nu'  for  ra)>id  speed.  I  had  in  view 
the  enlargement  of  the  same  to  supplant  the  st(*am  engine  on  standard  railroads  for 
long-distance  service. 

It  was  the  first  electric  ujotor  whicli  was  sucressfnlly  run  with  the  armatures 
wound  directly  around  the  axb?s.  thereby  doing  away  with  all  wearing  parts  excejit 
the  Jounuils,  and  admitting  of  any  speed  desirable. 

H.  Mis.  114,  pt.  2 y 
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My  motor  wa«  run  near  Lmirel,  Md.,  on  a  circular  track,  2  miles  in  circiimf«rence, 

constructed  especially  for  making  these  experiments,  which  extended  over  a  period 

of  nearly  two  years,  during  which  time  speeds  were  made  from  100  to  120  miles  per 

hour.    Twenty  miles  per  hour  was  the  fastest  speed  made  hy  any  other  electrical 

motor  until  mine  had  made  100  miles  per  hour. 

Yours  very  truly, 

David  (i.  Weems. 
Prof.  J.  E.  Watkins, 

Wanhinffiotft  I).  C. 

The  following  eertilicate  is  attached  to  the  lo<*.oiiiotive: 

On  Decomb(T  3,  1889,  I  witnesses!  Mr.  Weems*  electric  motor  make  a  speed  of  from 
115  to  120  miles  per  hour.  I  was  employed  by  Mr.  Weems  as  mechanical  engineer 
for  about  two  years,  and  assisted  in  a  number  of  test  trials  of  speed  made  with  the 
motor,  and  also  assisted  at  the  time  the  above  fast  rate  speed  of  115  to  120  miles  was 
made. 

H.  ,).  Dasiiiell,  Jk. 

The  collection  has  been  greatly  enriched  by  the  addition  of  the  series 
of  models,  templates,  and  drawings  of  the  various  sections  of  rails,  which 
were  considered  by  '^  the  committee  on  form,  weight,  manufacture,  and 
life  of  rails,"  appointed  by  the  American  Society  of  ('ivil  Engineers  in 
1873,  and  whose  deliberations  have  had  an  important  bearing  upon  the 
American  rail  standards  for  the  last  twenty  years.  This  series,  which 
is  a  most  valuable  one,  was  i)resented  by  Mr.  Octave  Chanute,  past 
president,  American  Soci(»ty  of  Civil  Engineers,  who  was  an  active 
member  of  the  committee  during  all  its  deliberations. 

A  series  of  models  of  steel  railroad  cross-ties  used  in  Europe  was 
dei)osited  by  Dr.  B.  E.  Fernow,of  the  Division  of  Forestry  in  the  Dei)art- 
ment  of  Agriculture,  who,  in  his  official  capacity,  is  taking  an  active 
interest  in  the  introduction  of  metallic  ties  upon  American  railroads, 
in  order  that  the  present  demands  shall  not  continue  to  be  made  upon 
the  forests  of  this  country  to  supply  the  wants  of  railroad  builders. 

Mr.  S.  L.  Koberts,  of  the  Amboy  Division  of  the  Pennsylvania  Rail- 
road, has  added  to  the  collection  previously  de|)osited  by  him,  a  num- 
ber of  objects  illustrating  the  development  of  the  rail  splice.  These 
objects  were  mainly  collected  from  the  old  Camden  and  Amboy  Rail- 
road. 

The  value  of  the  collection  of  teh»graphic  apparatus  has  been  greatly 
enhanced  through  the  enthusiastic  cooperation  of  Mr.  George  C.  May- 
nanl,  of  Washington,  secretary  of  the  American  Association  of  Invent- 
ors and  Manufacturers. 

During  the  annual  convention  of  the  Old  Time  Telegraphers'  Associ- 
ation their  loan  collection  of  telegraph  apparatus  was,  at  his  sugges- 
tion, placed  on  exhibition  in  the  section,  and  attracted  much  attention. 

Among  the  important  objects  since  deposited  are  to  be  found  the 
cross-arm  and  insulator  laid  on  the  line  from  Washington  to  Baltimore 
in  1841 ;  a  register  and  relay  used  in  the  first  office  opened  in  Indiana 
la  1848;  twisted  telegraph  wire  used  in  1864;  various  forms  of  earthen- 
ware and  glass  insulators,  and  a  pair  of  English  dial  telegraph  instru- 
ments. 
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The  collection  sbowiiij;-  the  developiiient  of  the  ty[)ewritiiig  machiiie 
has  received  several  valuable  additions,  anionji:  them  the  typewriter  in 
venkHl  by  John  Pratt  in  18()4,  which  wa>;  obtained  through  his  kindly 
iissistance. 

Messrs.  Wyckoft*,  Seanians  «S:  Benedict  have  added  a  Danish  writing- 
ball  and  other  old  forms  of  typewriters  to  their  collection,  among  them 
a  moilel  of  the  Sholes  &  Glidden  typewriter  invented  in  18()7,  together 
with  theorigiiuil  of  one  of  the  first  machines  made  from  this  model. 

The  curator  has  received  communications  from  the  Caligraph  Com- 
pany and  Mr.  W.  II.  Travis,  of  Philadelphiii,  both  of  whom  promise 
valuable  additions  to  this  collection. 

The  Singer  Manufacturing  Company  has  increased  the  collection  of 
sewing  machines  referred  to  in  the  last  report. 

The  application  of  Jesse  Eamsden  for  a  i)atent  for  an  eiiuatorial 
instrument,  written  and  signed  by  himself,  has  been  presented  to  the 
Museum  by  Mr.  Park  Benjamin  and  placed  in  the  case  with  the  origi- 
nal dividing  engine,  deposited  a  few  years  since  by  Dr.  Morton,  presi- 
dent of  Stevens  Institute. 

Among  the  relics,  attention  may  be  called  to  the  plaster  model  from 
which  the  bronze  tablet  for  the  monument  erected  at  Bordentown  by 
the  Pennsylvania  Railroad  Company  was  cast.  This  model  was  re- 
ceived through  Mr.  J.  T.  Richards. 

A  sedan  chair,  decorated  with  gold  and  handsomely  upholstered, 
w^hich  was  owned  and  used  by  the  royal  family  of  France  during  the 
reign  of  Louis  XIV,  has  been  deposited  in  the  collection  by  Miss  Kathe- 
rine  Parsons,  of  Washington. 

The  recent  increase  of  popular  interest  in  matt4»rs  relating  to  the  his- 
tory of  transportation  is  most  remarkable,  while  the  recognition  of  the 
importance  of  illustrating  this  phase  of  human  effort  by  the  managers 
of  American  expositions  is  none  the  less  gratifying. 

At  the  Centennial  Exposition  of  187()  a  single  old  steam  locomotive 
and  car  were  exhibited,  together  with  a  few  implements  of  transporta 
tion,  shown  in  the  ethnological  collection.  At  Xew  Orleans,  ten  years 
later,  a  single  railway  exhibited  a  series  of  models  of  ancient  locomo- 
tives and  cars.  At  Cincinnati,  in  1888,  the  first  synoptical  exhibit 
showing  the  development  of  the  art  of  transportation  was  made  by  the 
U.  S.  National  Museum  in  the  Government  building,  where  a  very  lim- 
ited space  could  be  devoted  to  the  subjec*t. 

At  the  World's  Columbian  Exposition,  four  years  later,  a  handsome 
exhibition  building  containing  250,000  square  feet  of  floor  space  has 
been  erected,  which,  together  with  the  annex,  occupies  an  an^a  of  over 
17  acres. 

It  is  indeed  a  matter  of  the  greatest  satisfa<*tion  to  know  that  the 
importance  of  that  place  in  history  which  is  occupied  by  the  record  of 
the  development  of  the  methods  of  intercommunication  through  which 


132  REPORT    OF    NATIONAL    MUfcsEl'M,  1892. 

our  uatioiial  growtli  lias  been  so  greatly  accelerated  during  the  century, 
is  thus  to  receive  due  recognition. 

The  extent  of  the  collection  of  transportation  exhibits,  togethiT  with 
the  publications  in  relation  thereto,  can  not  fail  to  make  a  permanent 
luid  world-wide  impression,  both  upon  the  visitors  who  see,  and  those 
absent  who  read  of  their  magnitude. 

Thus  will  the  future  generations  be  made  to  understand  the  intlu- 
ence  which  the  world's  great  systt^ms  of  transiK)rtatiou  have  had  upon 
the  progress  of  civ ihzatiou  during  the  four  centuries  since  Columbus 
sailed  away  from  Talos  in  a  caravel. 


REPORT  ON  THE  SECTION  OF  MATERIA  MEDICA 
IN  THE  r.  S.  NATIONAL  MUSEUM,  Um. 


By  William  S.  Dixon,    r.  S.  Xarif^  Honorary  Curator. 


During  tlio  year  oiidiug  Jmio.'iO,  1892,  tlie  labeling  of  specimens  and 
illustrations  of  ]dants,  et<'.,  in  the  exhibit  was  completed.  Several 
specimens  that  had  deteriorated  were  replaced  by  good  examples. 
Kftbrts  were  made  to  identity  some  of  the  vegetable  speoiulens  presented 
to  thi'  Museum.  Their  arcompanying  hist4)ry  being  nieager,  and  essen- 
tial charaeteristics  absent,  a  satisfjict^ny  lecognition  was  imi>ossible. 

The  aeeessions  during  tlie  year  number  55,  and  were  received  ju'inci- 
]>ally  from  th<»Koyal  Kew  ( hardens,  England.  Several  specimens  were 
received  from  W.  H.  Schieftelin  &  Co.,  in  response  to  special  request. 
The  arrangement  of  this  secttion  is,  essi^ntially,  as  leff  by  Dr.  Flint,  the 
first  curator  of  this  collection. 

The  following  table  shows  the  number  of  specimens  in  the  various 
series : 

Kxliibition  sorios 3, 346 

Keserve  wries 1, 223 

Duplicate  8t»ri<*» 859 

In  addition  to  which  there  are — 

ColorcMl  plates 6(>2 

Photojrraphs • 102 

llcrbnriiiiii  speriinons W 

MicroirraiiliB 38 

^     '  862 

6. 290 

The  last  catalogue  entry  in  June,  1S!)1,  was  142225,  and  in  June,  1892, 

1422H0. 
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UEPORT  ON  THE  DEPARTMENT  OF  PREHISTORIC  ANTHROPOLOGY 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  Thomas  Wilson,  Curator, 


GENERAL  REVIEW  OF  THE  YEAR'S  WORK. 

The  general  chara(^ter  of  the  work  of  the  past  year  is  not  greatly  dif- 
ferent from  that  of  other  years.  Tliere  is  tln^  same  reception  of  speed 
mens,  their  chassilication,  entering,  numbering,  and  cataloguing;  they 
then  have  to  be  m.arked  and  put  in  the  display  cases  assigned  to  the 
State  to  which  they  belong,  or  if  not  classitied  geographically,  among 
other  specimens  of  the  same  kind. 

The  curator  was  engaged  during  the  first  part  of  the  fiscal  year  upon 
the  preparation  of  a  work  which  he  considered  was  needed  in  the  United 
States — a  gathering  or  collection  of  the  evidences  of  high  antiquity  of 
man  in  America.  Later  on,  he  took  up  a  particular  chapter  of  th.at 
work,  to  wit,  that  on  arrow-  and  spear-heads  or  knives.  Before  the  lat- 
ter was  entirely  completed,  he  was  called  upon  to  prepare  an  exhibit 
for  the  Exposicion  Hi8tori(!0-Americano,  held  at  Madrid,*  Spain,  in 
celebration  of  the  fourth  centenary  of  the  discovery  of  Ameri(*a  by 
Christopher  Columbus. 

It  was  believed  that  the  display  made  for  Madrid  could  be  utilized 
for  the  Chicago  Exposition,  and  the  work  thus  done  in  the  current  year 
would  serve  ecjually  well  for  tiie  display  to  be  made  in  the  subsecpient 
year,  but  that  hope  has  not  been  realized. 

The  number  of  sjiecimens  received  during  the  past  year  is  about  equal 
to  the  average  of  former  years,  amounting  to  nearly  ten  thousand  speci- 
mens. 

IMPORTANT   ACCESSIONS  RECEIVED  DURING   THE  YEAR. 

From  Dr.  Edward  Palmer:  A  collection  of  objects  from  an  ancient 
Indian  village  site  .'5^  miles  XW.  by  N.  from  Manzanillo,  Mexico,  A  large 
obsidian  implement,  3  polished  hatchets,  a  hammer  stone,  a  rubbing 


"  Mr.  Wil«i)ii  HjiiltHl  from  Now  York  for  Madrid  on  tho27tli  of  .Inly.     The  exposition 

was  to  open  in  that  <'ity  (»n  tbe  13tli  i»f  S<'pt«Mnl»er,  tlion«^li  it  did  not  actuaUy  do  so 

untU  the  30th  of()ct(dicr.     It  closed  on  the  1st  of  Fehrnary,  and  the  dinplay  has  not 

returned  at  the  time  of  writing  this  ri'iiort,  although  Mr.  Wilson  did  not  remain  dnr- 

iu|jr  tlie  entire  period  of  the  exposition. 
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stone,  IVagiiieiit  of  a  iiietatts  .">  rljiy  vessels,  90  fraj^ments  of  pottery, 
22  small  grotesque  clay  ligures  (Immaii  form),  15  oniaineutal  clay  beads, 
5  obsidian  flakes,  a  shell  ornament,  an  animal  tooth,  a  fragment  of 
linmau  jaw  with  teeth  (child),  a  stone  ax,  and  a  quantity  of  broken 
pottery  (not  counted);  one  hundred  and  forty-nine  specimens.  From 
Mr.  Palmer's  notes  concerning  this  collection  the  following  extracts  are 
taken:  "In  a  secluded  cove  of  the  harbor  of  Manzanillo  is  an  embank- 
ment several  feet  above  high  tide,  upon  which  is  a  thicket  of  bushes  and 
trees.  Removing  these  and  by  digging,  remains  of  an  Indian  village 
site  containing  stone  implements,  pottery,  etc.,  are  discovered.  Much 
excavating  has  been  done,  and  some  of  the  embankment  from  time  to 
time  has  crumbled  down,  tending  to  still  more  break  the  pottery.  It 
would  seem  that  at  the  time  of  its  abandonment  (probably  during  the 
Spanish  conquest)  much  of  the  material  was  broken  and  destroyed,  as 
none  of  the  stone  mortars  and  metates  are  complete."  With  this  acces- 
sion were  also  received  40  fragments  of  clay  figures  (mostly  human 
form),  from  ancient  house  sites  near  the  village  of  Almeria,  Stiite  of 
Colima,  Mexico,  30  miles  east  of  Manzanillo.  Mr.  Palmer  says:  ''A 
railroad  cut  revealed  tiie  house  sites.  The  surface  in  places  shows 
rocks  of  different  forms  and  sizes  placed  in  rude  circles.  The  Indians 
who  once  lived  here  were  removed  by  force,  and  that  would  account 
for  the  fragmentary  condition  of  most  of  the  objects  found.*" 

In  addition  to  the  above-mentioned  objects  was  sent  a  human  skele 
ton*  with  painted  bones,  from  a  cave  on  the  island  of  Espiritu  Santo, 
near  the  hnrbor  of  La  Paz,  Lower  California. 

From  the  Royal  Zo<)logical  Museum,  Florence,  Italy,  through  Prof. 
Henry  H.  Giglioli:  Twenty-five  worked  flint  flakes,  a  terracotta  ball, 
a  terracotta /M«ato/c  of  unusual  shape,  2  earthenware  vases,  a  boar's 
tusk,  and  a  i)oint  of  roebuck's  horn,  from  the  cave  of  Lazzaro,  Rosilini, 
near  Modica,  Sicily  (see  Bull.  Paletnologia  Ital.  vii,  1802);  bone 
breccia  with  worked  flints  imbedded,  from  cavern  of  Les  Kyzies,  l)or- 
dogne,  France,  Lartet  &  Christy;  0  fragments  of  subfossil  bones  and 
2  teeth  of  equus  and  10  worked  flint  knives  and  scrapers  from  a 
cave  on  the  island  of  Levanzo  (Kgades),  \V.  Sicily — discovered  by 
Prof.  II.  II.  Giglioli,  August  20,  ISOO;  7  flint  knives  and  scrapers 
and  two  arrowheads,  from  Sartiano,  Siena,  Italy;  2  flint  knives,  a 
scraper,  and  13  arrowheads,  collected  in  the  vicinity  of  Florenc<», 
Ita.1y;  portion  of  a  flint  borer,  found  at  the  Thernne  of  Caracalla, 
Rome,  Italy;  3  ca.sts  in  wax  of  beautiful  flint  implements  (knife,  ar- 
rowhead, and  a  dagger,  or  spearh'ead),  from  an  Etruscan  tomb  at  Sa- 
turnia,  Tuscan  Maremma.t    The  originals  are  in  the  Museum  of  Anthro- 


*The  skeleton  was  preHeiitcd  t(i  me  [Mr.  ralmerj  by  Gaston  Vevis,  esq.,  of  La  l*a/. 
Nothing;  was  reported  to  have  been  foiiud  with  the  hones.     (Ace.  2Ui()0.) 

iThe  «|neHt4on  "  Whence  eamc  the  Ktrnscans"  is  prohahly  the  foundation  of  the 
oldeHt  dispute  or  discussion  known  t(^iistory.  It  l)e<i;an  in  the  fifth  century  H.  ('.,  be- 
tween lierodotuK  and  DionyHius  of  HuUcarnaHsus,  and  eontinned  until  tlie  nineteenth 
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polony  at  Florence;  2  flint  knives  tonnd  at  Bari,  Fuglia,  sontlieast 
Italy;  a  stone  fuHaiole  i'onnd  near  Arezzo,  Tuscany;  blade  of  a  bronze 
dagger,  found  near  Cortona,  Tuscany  (rare);  li  primitive  bronze  tig- 
ui'es  (human),  votive  or  sacred,  from  an  Etruscan  tomb  near  Chiusi, 
Italy  (rare);  2  bronze  man  heads,  spikes,  from  Etruscan  neero- 
lK)lis,  near  Chiusi  (rare);  a  Roman  sling-stone  in  lead,  with  in8cri|>- 
tion,  found  near  Ascoli-Piceno,  Italy  (rare);  an  Etruscan  sling-stone 
in  lead,  with. inscription,  found  near  Cortona,  Italy  (rare)  (this  speci- 
men is  similar  in  shape  to  the  sling-stones  of  steatite  used  by  the  imtives 
of  New  Caledonia);  a  small  silver  fibula^  Greco-Italic,  from  an  ancient 
tomb  near  Capini,  southern  Ftaly;  plaster  cast  of  a  small  stone  chisel 
from  the  Santa  Cruz  district,  Jamaica,  West  Indies  (the  original  is  in 
the  archajological  museum,  at  Cambridge,  England);  a  worked  flint 
knife  or  scraper  from  the  Babel -Mai  uk  V'alley,  near  Thebes,  Egypt,  anil 
5  flint  flakes  found  with  many  similar  ones  near  Baalbec,  8yria;  col- 
lected by  Dr.  Verio  in  ISJK);  5  fragments  of  rudely  ornamented  pot- 
tery, 3  shells,  20  bones  of  a  i)ig  {Suh  andamaneimi^),  and  2  bones  of  a 
fish  from  a  Kitehen-middcn,  near  Port  Blair,  Andaman  Ishmds,  Bay 
of  Bengal  (relics  of  the  aborigines),  collected  by  E.  H.  Man,  esci.; 
7  fragments  of  (»oarse  pottery  from  a  mound  on  the  Manatee  River, 
British  Honduras,  (^oUected  by  J.  Ballamy  in  1890;  G  rude  figures  in 
coarse  terra  cotta,  excavated  from  ancient  tombs  on  the  bank  of  the 
Rio  Tajajos,  Province  of  Parsi,  Brazil:  tin*  figures  represent  an  owl,  a 
tortoise,  a  sitting  human  figure,  the  legs  of  a  bird,  a  human  heatl,  and 
a  cone-shaped  object,  collected  by  A.  M.  crAhneida  Leal  in  18H9.  En- 
tire number  of  objects  received,  140.     (Ace.  24918.) 

From  the  National  Museum  of  Anthroi)ology  and  Ethnology,  Florence, 
Italy,  through  I )r.  Paolo  Mantegazza,  curator :  A  collex^tion  of  archjeologi- 
cal  specimens  from  Italy;  a  fragment  of  worked  wood  and  a  plaster  cast 
representing  a  smnewhat  similar  piece,  from  the  hicustrine  habitiition 
at  Mecurago,  Province  of  Novara  (bronze  age):  model  in  plaster  of  a 
perforated  stone  disk,  an<l  a  fragment  of  jjottery  from  lacustrine  habi- 
tation at  Isolino,  Lake  Varese;  fragment  of  pottery  (brule),  Terramare 
de  Noceto,  Parma;  fragment  of  pottery  from  the  cave  of  Bergeggi 
(Savona);  terra  cotta  spindle  whorl  fusaiolr  from  Mount  Calamita,  island 
of  Elbe;  two  polished  hatchets  from  ( -asentino,  and  one  frimi  Monnt 
Cuccoli,  Tuscany:  i)olishe<l  ston(*  hatchet  (diorite)  from  the  Province  of 

Ct'iitiiry.  The  discovery  in  this  country  of  prehistoric  man  with  his  a^c.8  of  stone 
ami  bronze  hjis  settled  the  ({uestion  that  the  Etruscan  country  was  occupied  U)njj 
prior  to  the  Etruscan  civilization,  and,  there  l»ein«^  nothiujj;  to  the  contrary,  wc  may 
suppose  that  the  former  occupants  were  the  ancest(»rs  of  the  Etruscans.  Some  of 
the  mouameuts  at  Saturnia  were  dolmens  and  liave  been  recognized  as  belonginj^  to 
the  prehistoric  ages  of  stone  or  bronze  It  nuiy,  therefore,  be  doubted  whether  the 
"  lieantiful  tlint  imidements"  mentioned  really  came  from  an  '*  Etrnscan  tiunb  " 
at  Saturnia.  Am  they  are  similar  in  every  i)articular  to  i)rehistoric  flint  im])lement.s, 
it  has  l»een  contemlcd  that  thev  bclon^^ed  to  the  a«»:es  of  sti»nc  or  bronzr,  and  were 
earlier  thau  Etruscuu. — Curator. 
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TeraiiJo;  model  in  j)laster  of  a  small  pnlished  stone  bateliet,  the  origi- 
nal from  a  lacustrine  habitation,  Lake  Varese;  2  arrowheads  of  flint, 
barbed  and  stemmed,  from  Ascoli-Piceno;  2  flint  arrowheads,  barbed 
and  stemmed,  from  Montorio,  Abruzzi ;  2  flint  arrowheads  from  Sarte- 
auo,  Province  of  Siena;  an  arrowhead  and  2  worked  flint  flakes  from 
the  valley  of  the  Vibrata,  Abruzzi  (collection  of  Dr.  Concerio  Kosa) ;  2 
flint  flakes  or  knives  from  the  valley  of  the  Vibrata  and  1  from  the 
Ambra;  a  bronze  hatchet  from  Maremma,  Tuscany. 

The  following  objects  (11  in  immbei)  are  from  different  localities 
on  the  iHlaiid  of  Elbe,  collected  by  Dr.  Kaffaello  Foresti:  Two  flint 
scrapers,  Cala  Giovanni;  a  large  worked  flint  flake,  Santa  Lucia;  a 
flint  scraper  and  a  rude  point,  San  Martino;  a  large  worked  flint  flake, 
Tre  Acque;  a  flint  flake — retouched — (gravert),  Valley  of  the  Inferno; 
piece  of  worked  stone,  San  Martino;  a  worked  flint  flake,  Lito;  a  flint 
flake  (double  ended)  and  a  small  polished  hatchet  from  Lactma.  (Ace. 
24919.) 

From  the  same  scmrce  were  also  received  3  modern  oak  disks 
from  interior  Italy,  turned  in  a  lathe  and  decorated  with  concentric 
rings.  The  sizes  of  these  disks  are  respectively  6f  by  2,  4f  by  1  J,  3J 
by  IjJ  inches.  The  North  American  Indians  had  a  game  called  Chung- 
kee,  played  with  disks  of  stone  by  rolling  them  on  the  ground  or  court. 
These  wooden  disks  are  used  in  Italy  to  play  the  similar  modern  game  of 
lluzzole  (called  Ruzzoletta  when  played  by  children  with  the  small 
disks).  It  is  sometimes  played  by  peasants,  when  they  use  disks  of 
cheese  in  the  form  common  to  the  country,  betting  one  cheese  against 
the  other,  the  winner  taking  both.  It  is  then  calle<l  '^GiuoccodelFor- 
maggio,"  or  play  of  the  cheese.  It  is  played  by  two  persons,  but  umy 
be  by  fcmr,  arranged  in  oi)i)osing  sides.  The  game  is  played  similar  to 
quoits,  except  that  the  disks  are  rolled  on  the  ground  instead  of  being 
pit<'hed  through  the  air.  Goals  or  marks  are  established,  and  the  player, 
standing  alternately  at  one,  rolls  toward  the  other,  the  disks  nearest 
the  mark  being  the  winners.  This  game  is  of  great  antiquity,  and  is 
believed  to  be  a  survival  of  the  classic  game  represented  by  the  antiijue 
statue  of  Disrobolus.    (Ace.  24919.) 

From  A.  W.  White,  Albert  Lea,  Freeborn  County,  Minn.:  A  rude 
chipped  imi)lement  f<mnd  15  feet  ])elow  the  surface  in  glacial  drift  forma- 
tion of  a  railroad  cut  in  Freeborn  County;  also  arrow  and  spearheads, 
surface  flnds  from  the  same  locality;  7  specimens.     (Ace.  25492.) 

From  Alfred  Fruden,  Dayton,  Ohio:  A  copper  ax  found  in  an  Indian 
mound  corner  Fifth  and  Mound  streets,  Dayton,  Ohio.     (Ace.  25113.) 

Fnmi  Warren  K.  Moorehead,  Xenia,  Ohio:  Large  altar  of  baked  clay 
(weight,  500  pounds),  from  a  mound  in  the  Scioto  Valley,  cm  the  north 
fork  of  Paint  Creek,  Iloss  County,  Ohio.  These  altars  are  formeil  by 
pla<*ing  a  mass  of  clay  on  the  surfaee  of  the  ground,  hollowing  it  out, 
as  seen  in  this  specimen,  and  burning  it  to  a  brick-like  hardness.  The 
cavity  usually  contains  relics  and  human  bones.     (Ace.  25003.) 
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From  M.  L.  Marks,  Sixth  Audit4)r's  otlice,  Poat-OfHce  Depaitnient, 
Wai!ibingtoii,  I).  C:  Five  ^old  oniamentH  from  ancient  graves  in  the 
United  States  of  Colombia.    (Ace.  25ir)0.) 

From  Edward  S.  Tliomi>8on,  Thompsontown,  Pa.:  Large  collection  of 
aboriginal  relics  found  along  the  banks  of  the  Juniata  Eiver,  between 
Thompsontown  and  Port  Koyal ;  arrow^  and  spear  lieads,  i)erforators, 
rude  chipped  implements,  a  chipped  disk,  notched  sinkers,  a  polished 
liatchet,  fragments  of  steatite  and  pottery  vessels,  pieces  of  clay  iron- 
stone (slightly  worked),  and  fossil  shells;  408  specimens.    (Ace.  25117.) 

From  A.  C  Carlisle,  through  Charles  Seidler,  No.  46  Eyot  Gardens, 
Hammersmith,  London,  England:  A  large  collection  of  chipped  imple- 
ments, principally  flakes,  knives,  crescents,  etc.,  of  agate,  chalcedony, 
jasper  and  chert,  from  caves  in  the  Vindhya  Hills,  central  provinces  of 
India.  Discovered  and  collected  by  A.  C.  Carlisle,  esq.,  late  of  the  Ar- 
chteological  Survey  of  Iiulia;  1,()74  sijecimens.  This  is  an  interesting 
and  valuable  acquisition  to  the  Museum.  Archaeological  spe-cimens 
from  India  are  hard  to  obtain,  and  previous  to  this  occasion  our  repre- 
sentation from  this  locality  was  extremely  small — ^less  than  100  objects. 
The  long,  thin  flakes  and  the  cres(;ent-shaped  implements  are  the  per- 
fection of  flint  chipping.  ( A(jc.  25122%)  This  collection  is  des(*ribed  in 
a  separate  paper. 

From  De  Witt  Webb,  M.  1).,  St.  Augustine,  Fla. :  A  large  collection 
from  Shell  Mound  near  St.  Augustine:  Perforated  shells  (club  heads?), 
shells  used  as  food,  S(Tapers,  iiatchets,  perforators,  sinkers,  spoons, 
ladles,  ete.,  of  shell;  also  bone  implements,  stone  mortars  and  pestles, 
bones  of  fishes,  animals  and  birds,  fragments  of  i)ottery,  and  parts  of 
two  human  skeletons;  433  specimens  in  all.  (Ace.  2.'>232.)  This  col- 
lection to  be  described  in  a  separati*  paper. 

From  the  Bureau  of  Ethnology  of  the  Smithsonian  Institution 
(through  Maj.  J.  W.  Powell,  Director  of  the  Bureau):  A  collection  of 
aboriginal  objects  from  a  mound  near  Linville,  Bockingham  County, 
Va:  Chipped  flint  implements,  hammer  stones,  polished  hatchets,  per- 
forated tablets,  stone  and  clay  pipes,  implements  and  ornaments  of 
shell  and  bone,  clay  vessels,  fraguients  of  pottery,  and  human  skulls 
and  bones.  One  hundred  and  forty-two  sjjecimens  (packages  of  shell 
beads,  fragments  of  pottery  and  of  bone,  counting  as  one  number).  The 
mound  was  exi)lored  by  Mr.  (ierard  Fowke,  and  will  be  described  in  a 
future  report  of  the  Bureau  of  Kthnology.     (Ace.  2530G.) 

FromO.  X.  Bryan  (bequest  of),  through  (ieorge  K.  Bryan,  Marshall 
Hall,  Md. :  Large  collection,  c^mtaining  rude  chipped  implements  (paleo- 
lithic type),  leaf-shaped  implements,  knives,  scrapers,  perforators,  arrow 
and  spear  heads,  rude  notched  axes,  hammer  stones,  pitted  st^mes, 
chipped  and  polished  hatchets,  grooved  ax(»s,  Ixiwlders  and  slabs  with 
mortar-like  cavities,  notcluHl  sinkers,  drilled  tablets  and  ceremonial 
objects,  carved  pipes  of  steatit<»,  fragments  of  pottery,  and  steatite  bowls. 
The  above  specimens  are  mostly  surface  finds  from  the  Bryan  plan- 
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tiitious  iu  Charles  and  Priiirc*  (Jeor^e's  counties,  Md.  Tlie  materials 
are  principally  quartz,  (juartzite,  bornstone  and  rhyolite.  There  are 
also  arrow  and  spear  heads,  scirapers,  etc.,  of  flint  and  jasper,  from  Ohio, 
Indiana,  Illinois,  North  and  South  Carolina.  A  number  of  polished 
hatchets  (locality  not  given);  fragments  of  pottery  from  Massachusetts, 
Georgia,  Florida,  Kentucky,  Ohio,  and  from  the  pueblo  of  Moqui,  Ariz. 
2,074  specimens  in  all.    (Ace.  24837.) 

From  Edward  Lovett,  West  Burton  House,  Outram  Eoad,  Croydon, 
England:  Twenty-two  rude  flint  implements  and  worked  flakes  (paleo- 
lithic), from  Norfolk,  Suffolk,  Devon,  Cheswick,  Ightham,  Han  well,  and 
Htamford;  also  44  worked  flint  flakes  (neolithic),  from  the  Thames  River 
and  from  Capel,  Sussex,  England.    (Ace.  25(>15.) 

From  Henry  Balfour,  AnthroiK)logical  Museum,  Oxford,  England:  A 
flint  core,  4  palei)lithic  implements  from  France,  a  flint  scraper,  and  a 
small  polished  hatchet  from  the  cavern  of  Les  Eyzies,  France;  5  flint 
scrapers  from  South  Downs,  Dorset  County,  England,  and  .'5  stone 
hat<*hets  (Carib),  from  the  West  Indies.     (Ace.  24703.) 

From  Charles  H.  Russell,  Bowling  Green,  Ohio:  A  bird-shaiied  carv- 
ing of  banded  slate  from  Center  Township,  Woo<l  (-ounty,  Ohio.  Fine 
specimen.     (Ace.  25025.) 

From  F.  J.  Johnston,  NewCarlisle,  Clark  County,  Ohio:  Collection 
from  a  gravel  pit  near  New  (^irlisle,  of  bone  perforators  and  chisels, 
pieces  of  worked  bone,  animal  teeth,  broken  flint  spearheads  and  frag- 
ments of  a  human  skull.  (Ace.  25(>33.)  From  letters  received  with  the 
specimens,  the  following  extract  is  taken: 

*•  The  ridge  in  which  the  pit  was  ting  is  of  a  ghicinl  format  ion,  having  a  sontlieastem 
and  northwestern  direction.  The  gravel  in  in  hiyers  anil  reaches  to  the  surface.  On 
the  to])  of-tho  ridge  the  gravel  has  been  removed,  making  a  boat-shaped  hohs  length 
about  15  feet,  width  in  ce.nter  6  feet,  depth  in  center  4  feet.  In  this  cavity,  which 
was  tilled  with  red  clay  mixed  with  gravel,  the  specimens  were  found. 

NoH.  1  and  2  (fragments  of  a  human  skull)  were  fonnd  within  1  foot  of  the  surface, 
with  no  evidence  of  other  bones.  A  i)iece  of  a  skull  was  fouml  within  0  indies  of  the 
surface.  Nos.  3,  4,  a,  (>,  and  7  (a  beaver  tooth  and  four  bone  ]>oiiits)  were  taken  from 
the  southern  end;  also  the  broken  spear  heads  and  a  conglomerated  uuiss  of  human 
bones.  Several  ribs  were  found  between  two  femurs.  All  the  skeh'tous  fonnd 
se]>arate  (9)  were  lying  with  their  heads  to  the  west  of  nortli." 

From  William  S.  Thomas,  Washington,  I).  0. :  A  large  collection  from 
the  District  of  Columbia  of  hammer  stones,  rnd<^  chii)ped  iniijlements 
(principally  (juartzite),  notched  axes,  chipped  hatchets,  ])artly  polished 
arrow  and  spear  hesids  of  quartz,  (luartzite,  and  felsite,  perforators, 
drapers,  grooved  axes,  drilled  cerem(mial  objects,  fragments  of  pot 
Uny,  a  small  piece  of  steatite  with  groove,  and  parts  of  a  human  skijll; 
also  a  polished  stcme  hatchet  from  Duchess  ('ounty,  N.  Y.,  with  a  hole 
drille<l  in  the  upper  porticm,  and  fragments  of  pottery  from  Georgia. 
434  H|)e<'imens.     (Ace.  25075.) 

From  A.  Stephenson,  Cincinnati,  Ohio:  An  arrowhead  of  (juartz 
crj'Stal  from  San  Miguel  Island,  California.  Fine  specimen.  (Act*. 25720.) 
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From  Mrs.  B.  I).  Spencer,  Brooklyn,  X.  Y.  (tliron^ih  Dr.  H.  T.  Oresson, 
of  Philadelphia,  forwarded  by  Prof.  F.  \V.  I'utnani,  of  Peabody  Museum) : 
A  pyrula  shell  with  an  enp^avinj*  of  a  mastodon  or  grand  pachyderm, 
human  and  animal  teeth,  shell  beads,  bone  implements,  stone  arrow 
and  spear  heads,  perforators  and  scrapers,  and  a  piece  of  wood,  show- 
ing the  cutting  marks  of  a  stone  ax,  from  the  peat  and  fallen  forest 
layer  and  neighboring  locality  near  Holly  Oak  Station,  Philadelphia, 
Wilmington  and  Baltimore  Railroad,  Delaware.  These  objects  were 
discovered  by  Dr.  H.  T.  Cresson  and  M.  Sarault  in  1864.  Seventy- 
nine  specimens.     (Ace.  24695.) 

From  K,  Forrer,  Strasburg,  Germany:  Thirty-four  pieces  of  pottery 
(Samian  ware)  of  Roman  manufacture,  each  one  having  a  name  stamped 
uiyon  it;  and  25  pieces  of  ('optic  cloth.  (Purchased.)  The  name  given 
to  these  has  been  Coptic  cloth,  because  they  were  made  principally  at 
the  city  of  Coptos,  which  was  located  about  halfway  between  the  cities 
of  Thebes  and  Panopolis.  Thence  this  (commerce  was  carried  in  every 
direction  both  through  Egyi)tand  Ethiopia,  and  these  and  similar  cloths 
have  been  found  as  far  north  as  Fayum.  There  are  evidences  of  Greek, 
Roman  and  Byzantine  intiuences.  Some  of  the  fabrics  were  woven  in 
the  loom  with  shuttles,  but  others  were  made  as  tapestries.  They  are 
usually  of  flax,  though  wool  is  interwoven.  Silk  was  known  in  that 
day,  but  seemed  to  have  been  such  a  luxury  that  its  use  was  uncommon. 
Some  of  these  cloths  have  been  described  by  Herodotus  and  Strabo. 
The  use  of  this  and  similar  fabrics  made  with  the  loom  in  Egypt  dat^s 
from  high  antiquity.  Many  of  these  are  tapestries  and  woven  in  the 
same  manner  as  the  Gobelins.  They  were  all  used  as  garments  and 
were  the  burial  dress  of  their  owners,  having  been  exhumed  from  the 
graves  of  the  neighborhood.  They  date  from  the  tirst  to  the  seventh 
century,  A.  D,  These  objects  will  be  described  in  a  separate  paper. 
(Ace.  24(;yO.) 

ROT'TINE  WOKK,  (  LASSIFICATION  AND  ARUANdEMENT  OP  COLLECTION. 

This  department  of  the  Museum,  consisting,  as  it  does,  of  antiquated 
bones,  stones,  and  pottery,  much  of  it  in  fragments,  is  not  attractive  to 
the  ignorant  visitor.  Its  objects  have  been  known  throughout  historic 
timers  without  ex(*iting  public  interest.  If  they  have  been  gathered,  it 
was  from  curiosity.  All  this  has  been  changed  by  the  discovery  of  pre- 
historic man.  Now  the  objects  take  their  proper  place  as  evidence  of 
the  antiquity  of  man,  and  are  regarded  with  proi)er  interest  and  given 
their  true  vahie.  But  this  requires  an  understanding  of  the  objects 
and  their  rehitiim — man  and  man's  industry.  This  is  explanatory  of 
the  statement  that  in  my  d(»partment  visitors  frequently  call  upon  me 
for  explanations,  and  ask  my  opinion  upon  objects,  sometimes  those  in 
the  Museum,  at  other  times  those  owned  and  brought  by  the  visitors, 
and  this  adds  much  to  our  routine  labor.     I  approve  this  idea,  and  have 
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always  doue  what  1  could  to  satisfy  tbis  laudable  scientific  curiosity  on 
the  part  of  the  public.  I  remember  that  this  is  a  Museum  for  the  peo- 
ple as  well  as  an  orpiuization  for  th(^  advancement  of  science. 

The  number  of  entries  in  the  loan  book  during  the  year  wa.s  26. 
Specimens  entered  in  this  book  are  prin(!ipally  sent  for  examination 
and  report,  sometimes  with  regard  to  purchase,  but  more  often  classifi- 
cation, probable  use,  etc.,  is  desired.  This  requires  more  or  less  corre- 
spondence with  the  parties  sending,  and  after  the  report  is  made,  repack- 
ing and  return  of  the  si)ecimen8. 

Subject  to  these  exx)iauations,  the  routine  work  of  former  years  has 
been  kept  ux). 

DISTRIBUTION  OF   DUPLICATE   ARCHAEOLOGICAL   SPECIMENS. 

The  following  statement  indicates  the  distribution  of  archjeological 
specimens  by  the  National  Museum  during  the  year  ending  June  30, 
1892: 

To  Herbert  K.  Brock,  Mason  City,  Iowa;  57  archaeological  specimens 
in  exchange  for  fossils.    (Sent  July  24,  1891.) 

To  Mrs.  I>.  B.  Meacham,  llidgway  avenue,  Amidale,  Cincinnati, 
Ohio:  17  archicological  specimens  in  exchange.  (Sent  February  11, 
1892.) 

To  Herbert  E.  Brock,  Mason  City,  Iowa:  50  specimens  of  arrow  and 
spearheads,  in  excluiuge  for  Criuoids.     (Sent  March  23,  .1892.) 

PRESKNT  STATK  OF  THK  COLLKCTIOX. 

Number  of  spocimens  in  the  collection  as  indicated  in  the  report  for  the 
preceding  year 127. 890 

Number  of  specimens  received  in  the  department  during  the  year  ending 
June  30,  1892,  and  entered  in  Vol.  xxxi,  Museum  Catalogue 9, 594 

137,484 

Specimens  sent  in  exchange 312 

Now  on  hand 137,172 

CATALOGUE. 

Number  of  last  entry  in  J  nne,  1891 148,  133 

Number  of  last  entry  in  .June,  1892 149, 401 

In  the  Bibliography  (Sec^tion  iv)  will  be  found  references  to  several 
papers  which  have  been  published  by  the  curator  during  the  year. 
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By  Fkki>kui('K  VV.  Tritk,  Curator. 


As  regards  the  regular  work  of  the  department,  the  year  covered  by 
tliis  report  was  less  productive  of  results  than  its  predecessors.  The 
time  of  the  Curator  was  occupied  by  other  duties  for  one- third  of  the  year. 
The  preparations  for  the  World's  Fair  were  in  progress,  and  arrange- 
ments could  not  be  made  to  secure  the  services  of  a  skilled  assistant 
to  repla<5e  the  assistant  engaged  in  field  work.  As  intimated  in  last 
ye^ir^s  report,  it  is  probable  that  normal  conditions  will  not  return  until 
after  the  close  of  the  work  for  the  World's  Fair.  In  the  meantime 
little  can  be  done  beyond  protecting  the  collections  from  deterioration. 

In  number  and  importance  the  accessions  will  compare  favorably  with 
those  of  former  years.*    The  principal  accessions  are  here  referred  to: 

Many  foreign  mamma  1h  have  been  obtained  tliron<rh  the  coutiuiied  kiuducKs  of  the 
frieudu  of  the  Museum,  and  important  addition.s  to  the  series  of  American  aperies 
have  also  been  made  in  tht?  same  manner,  and  to  a  certain  degree  by  ])urchase. 

Dr.  W.  L.  Abbott,  to  whom  the  Museum  is  indebted  for  a  valuable  collection  of 
East  African  mammals,  supplementefl  his  donation  by  a  <'ollection  from  C*entral  Kash- 
mir, including  a  fine  series  of  skins  of  the  Rhesus  monkey,  a  Thibetan  bear,  and  otlier 
interesting  species.  Mr.  William  Astor  Chanler  presented  two  excellent  mounted 
heailsof  giraffe.s,  a  male  and  a  female,  from  Kast  Africa.  A  very  valuable  collection  of 
skins  of  marsupials,  including  12  species  (»f  kangaroos  and  wallabies,  was  received 
from  the  Australian  Museum.  Most  of  these  were  previously  unre])resented  in  the 
Museum  cidlections. 

Capt.M.  A.  Healy,  r.  S.  Kevcnue  Marine,  obtained  lor  the  Museum  the  skin  of  a 
female  walrus  from  Holy  Cross  Hay,  Siberia,  an  excellent  mate  for  the  male  obtained 
last  year  by  C'apt.  Coulson.  Thnmgh  the  kind  ottices  of  Dr.  C.  H.  Merriam,  of  the 
Departuient  of  Agriculture,  and  Mr.  C.  A.  Towusend,  of  the  U.  S.  Fish  Commission,  four 
sea  lions,  KumetopiaH  stelleri,  and  two  harbor  .seals  were  obtained  from  Monterey,  Cal. 
Dr.  Merriam  also  aided  the  Museum  in  obtaining  from  Newfoundland  three  gray 
seals,  Halicharns  grypuH,  a  species  rare  in  American  collecticms.  A  fine  adult  male 
hooded  seal,  Cifstophora  vrlatataj  was  obtained  by  Kev.  M.  Harvey,  of  St.  Johns, 
Newfoundland. 

The  Mexican  Boundary  Commission  began  field  work  during  the  year.  Dr.  Kdgar 
A.  Mearus,  V.  S.  Army,  who  was  ap)>ointed  surgeon  to  the  Commission,  expressed  his 
desire  to  make  zoological  collections  for  the  Museum  and  was  supplied  with  traps, 
preservatives,  and  other  collecting  apparatus.  He  has  entered  enthusiastically  into 
the  work  and  sent  in  from  the  border  large  collections  of  finely  prejiared  specimens. 


"  No  attention  is  paid  at  this  time  to  the  numerous  s)>ecimens  obtained  for  the 

World's  Fair,    These  will  be  mentioned  iu  next  year's  re]KM't,  when  a  detailed  account 

of  the  work  done  for  the  exhibition  will  be  submitted. 
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As  tilt!  rollectioiis  iiiacK*  in  tliis  region  l)v  t\w  I'aiiier  ]{ouii<lary  Siii-Ney  iiave  latgoly 
deteriorated,  this  fresh  material  is  of  great  interest. 

Mr.  I*.  L.  Jouy,  who  was  detailed  from  the  department  for  tield  work,  made  <-ou- 
Biderahle  eollectiuus  during  the  year  in  Sonthern  Arizona,  ami  in  Sonora  and  Sau 
Lni8«P(»tosi,  Mexico.  A  skin  of  the  eoati,  Xaaua  vaxiaa.  was  ohtained  l>y  Lieut. 
John  S.  Winn,  U.  S.  Army,  in  the  fluaehnea  Mountains  of  Arizona.  This  is  one  of 
the  earliest  evidences  of  the  presence  of  this  singular  animal  in  the  I'nited  States. 

The  Mnscuni  was  jiermitted  by  C'apt.  \V.  H.  Cassel  to  obtain  in  Druid  Hill  Park. 
Haltinuue,  four  Virginia  deer— two- buck,  a  do<»,  and  a  faiwn.  The  park  hiid  become 
ovcTstoekcd,  and  it  was  necessary  to  reduce  the  number.  A  skeleton  of  the  white- 
beaked  dolphin,  LaifCHorhifuchtts  aibirofttritHy  was  received  in  exchange  from  Prof. 
H(d>ert  Collctt,  of  Christiauia.  Norway. 

The  numnted  skin  of  a  dolphin,  Iftiphitiiis  delphitt,  from  i'miiwl  Hay,  CaliforniH, 
was  ))urchase4l. 

S)>ecimens  of  the  rare  .\nierican  bats,  Macrofutt  rali/onticMH  and  Promopn  vaHforni- 
cii»,  were  pres4*Dted  by  Mr.  George  A.  Allen.  Indian  agent  in  Yuma  County,  Ariz. 
Mr.  K.  I^.  Storment  also  presented  a  specimen  of  the  latter  s)»ecies  and  one  of  AtalU' 
pha  cinereu. 

The  President  deposited  in  the  Museum  an  armadillo  sent  him  by  Mr.  K.  H.  Skaggs, 
of  Hreckenridge,  Tex. 

A  <'onsiderable  colle<'tion  of  small  mamumls  from  the  vicinity  of  Fort  Snelling, 
Minn.,  was  presented  by  Dr.  Meams.  Small  mammals  from  Texas  and  California, 
needed  to  till  gaps  in  the  study  series,  were  purchased  from  Mr.  C.  K.  AVoi-theu,  of 
Wai*saw,  111 

.\  numbirr  of  skeletons  of  species  of  rnminantH  and  other  luannnals  previously  un- 
rej»resented  in  the  collections  were  obtained  Irom  the  Museum  D'Histoire  Naturelle 
in  exchange. 

During  the  year  more  than  50  mamnuils,  including  a  moose,  3  bears,  4  goats,  and 
other  large  forms,  were  received  from  the  National  ZoJilogical  Park.  Whih^  the  loss 
of  so  many  animals  by  the  Park  is  to  be  regretted,  it  seems  insc*parable  from  enter- 
prises of  this  kind,  and  is  in  some  degree  counterbalanced  by  the  gain  to  the  Museum. 

No  important  changes  have  tjiken  place  in  the  exhibition  hall  during 
the  year,  and  no  groups  were  added.  A  few  skins  \yere  mounted  by 
the  taxidermists,  who  have  had  little  time,  however,  to  devote  to  the 
regular  work  of  the  Museum.  The  chief  addition  was  a  portion  of 
the  Abbott  eolleetion,  nnmnted  by  WanPs  Natural  Science  Kstablish- 
ment. 

Thi»'list  of  new  niounteil  skins  is  as  follows: 

Whit^J-collared  Mangabey,  ('n'vonhus  ntl-  Keed  buck,  ElvotrmjuH  unnidiuawns. 

fariM.  Pencil-eared  oryx,  (h'tfx  ntllotis. 

Connnon  Maca<|Ue.  Muvuvuh  vifnoinohfiiM.  Wati-r  buck,  Kobus  cUipaipnjmHH, 

Pig-tailed  Macai|ue,  MacacHs n€mr»trinnx.  Uush buck,  Trof/t'laphiitf  xcriptitH roualcffuii. 

Yaguarundi  eat,  FvHh  i/affudnnidi.  Coke's  harteb<'est<',  AlcvlaphHa  rokii. 

Gray  wolf,  Cauin  htpun  (Florida).  Pallah  antelo]ie,  AepifveioH  mvlampun. 

Strij)eiUkunk,.S/>»7o«/a/«fsp. (semi-albino).  iJrant's  gazelle,  (inzeUa  firanUi. 

Striped    ichneumon,    ('ronHarchuH   nmnffo  Thomson's  gazelle,  (iazelhi  tUomaoiii'r. 

(.\bbott  Coll.).  Abbott's  ant«l(»])e,    Cephuloplus  sp a  d i  x. 

.Squirrels  (4  species).  (Typt;. ) 

Tana,  Ttipaia  tana.  Black-fronted  pygni\  anteloj)e,  dphtdo- 

Hedgehog,  Enuaceiin  viiropaHs.  pIniM  uiynfrous. 

Giratlo  (heads  of  male  and  female).  I)amara-laud  pygmy  antelo]>e.  .\iotra{/iiM 

White-maned  gnu,"  f'onnoclmtcH  tain'tniiH  dnmurrusiH. 

'alhoJuhatHS. 


"This  aud  the  sacceediug  aut«lop€8  are  all  uialeS;  from  the  Abbott  collection. 


DEPARTMENT    OF    MAMMALS.  145 

The  regular  routine  work  ot*  the  (lepartineut,  ideiitit'yin<;  spe^^'imens, 
catiUoguiuf^,  lussortiug,  and  rearranging,  was  carried  on  as  usual. 
For  the  J)epart!nent  of  Agriculture  collection,  5,897  skins  and  5,SSi 
skulls  were  catalogued  by  our  clerks.  A  large  number  of  skulls  of 
small  mammals  belonging  to  this  collection  were  cleaned  during  the 
year,  but  large  numbers  remain  un<*leaned.  The  Museum  also  made 
up  a  considerable  number  of  skins  of  foxes,  skunks,  coatis,  peccaries, 
beiirs,  etc.,  belonging  to  this  series. 

No  special  reixnt  on  tlie  work  of  the  taxidermists  can  be  ma<ie  with 
a4lvantage  at  this  time.  Only  two  taxidermists  were  retained  on  the 
^luseum  roll  during  the  year,  and  these  were  engaged  for  the  greati*r 
j>art  of  the  time  in  work  connected  with  the  World's  Fair  exhibits. 
Nothing  could  be  done  t^)  decrease  the  number  of  skins  in  pickle, 
though  it  is  unfortunate  that  some  of  them  should  remain  longer 
uinnounted. 

Mr.  P;  L.  J<my,  formerly  assistant  in  the  department,  was  engaged 
in  field  work  during  the  year.  The  explorations  of  Dr.  Mearns  have 
already  been  referred  to. 

A  few  specimens  were  loaned  for  study  or  distributed  during  the 
year.  These  were:  To  Dr.  J.  A.  Allen,  New  York,  3  skins  and  5  skulls 
of  Cupromyn^  for  study;  to  Mr.  William  Taylor,  San  Diego,  Tex.,  5 
skulls  of  North  American  mammals,  in  exchange;  to  Dr.  Harrison 
Allen,  Philadelphia,  Pa.,  2  skeletons  of  fruit  bats,  for  study. 

Identifications  of  North  American  mamnuils  were  nuide  for  Mr.  (J.  8. 
Miller,  Jr.,  of  Cambridge,  Mass.  Mr.  i\,  H.  Eagsdale,  of  (lainesville, 
Tex.,  re<*eived  information  regarding  the  distinguishing  characters  of 
the  various  species  of  American  cats. 

The  number  of  sperimens  in  the  several  series,  June  30, 1892,  was  as 
follows : 

Nmuher  of  mouutiMl  Hkins  in  thv  cxliibition  .scrien 838 

Number  of  Hkiiis  an<l  alcohoHc  spccimcus  in  the  study  and   re.scrv«  series  ...     1>,  47(i 

Number  of  skins  and  alehoHo  speeiniens  received  during  the  year 709 

The  liist  entries  in  the  several  catalo^rues  June  30,  1892,  were  as  follows: 
Regular  series: 

Skins  and  alcholics 20, 175 

Skulls  and  skeletons * 35, 527 

Department  of  Agriculture  deposit : 

Skins 34,  .S28 

Skulls 46,419 

11.  Mis.  lU,  pt.  2 10 
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GENERAL   REVIEW   OF   THE   YEAR'S   WORK. 

Ill  additiou  to  tlie  regular  routine  work  of  the  departiueut,  which  of 
itself  is  too  complicateil  to  iulmit  of  specitic  description,  the  following 
special  work  was  acconii)li8hed  during  the  year.  R  may  be  premised 
that  all  such  work  has  been  done  at  irregular  intervals,  or  only  when 
time  could  be'spared  from  the  more  exacting  duties  of  the  curator. 

The  working  up  of  a  collect i<m  of  birds  from  Honduras  and  another 
from  Costa  Kica  was  completed  during  July,  and  the  results  turned  in 
to  the  editor  of  the  "  Proceedings'-  for  jiublication.  Considerable  work 
was  also  done,  as  opportunity  occurred,  on  a  revision  of  the  genera 
SittaHomuH  and  FormivariuH^  besides  other  groups,  the  results  of  whi(5h, 
so  far  as  the  work  has  been  completed,  are  mentioned  by  title  in  the 
Bibliography  (Section  iv). 

In  August,  the  transferring  of  specimens  constituting  the  study  col- 
lection to  new  trays  was  begun,  as  was  also  the  consideration  of  plans 
for  an  exhibit  of  birds  at  the  World's  Cohimbian  Exposition,  the  cata- 
loguing and  putting  away  of  the  Richmond  collection  of  over  :i,000 
si)ecimens,  the  separation  of  duplicates  from  the  same,  and  numerous 
other  matters. 

The  rearrangement  of  the  study  collection  in  the  new  cabinets  was 
continued  in  September  until  all  the  cabinets  in  the  gallery  were  tilled. 

In  April,  a  large  collection  of  birds  from  Caslimir,  presented  by  Dr. 
W.  L.  Abbott,  was  worked  up,  involving  considerable  labor,  since  most 
of  the  material  was  entirely  new  to  the  Museum.  Much  work  has  also 
.  bc^n  done  on  a  large  collection  of  birds  from  the  (xahipagos  Islands. 

As  time  and  facilities  afforded,  a  large  amount  of  difiicult  and  labori- 
ous work  was  i)erformed  in  the  rearrangement  of  specimens  in  the  west 
basement,  where  modern  cabinets  had  been  substituted  for  some  of  the 
various  kinds  of  unsuitable  cases  in  which  this  extremely  valuable  part 
of  the  collection  had  been  stored.  The  work  is  far  from  tinished,  how- 
ever, and  can  not  be  (completed  until  after  the  World's  Fair  exhibit  has 

Ikjcii  disposed  of. 
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A  very  considerable  part  of  the  curator's  time  was  eiiij^loyed  in  the 
eousideration  of  i)lans  and  details  of  exeeution  for  an  exhibit  of  birds 
at  the  World's  Columbian  Kxposition.  This  matter  was  embarrassed 
by  many  obstacles,  the  most  serious  of  whieli  was  the  extreme  dittieulty 
experienced  in  securing  competent  skilled  assistants.  It  was  also 
found  very  ditticult- — in  some  cases  impossible — to  obtain  the  necessary 
material;  and,  owing  to  the  novel  character  of  the  work  undertaken, 
much  time  was  necessarily  sjieut  in  experiment.  Further  time  was  lost 
by  illness  of  assistants;  but,  all  these  hindrances  taken  intocojisidera- 
tion,  the  jirogress  of  the  work  has  been  satisfactory,  and  unless  the 
value  of  the  exhibit  is  impaired  by  material  reduction  of  it«  extent,  a 
highly  interesting  and  instructive  collecticm  will  be  produ<;ed. 

NOTES  UPON  THE  MORE  IMPORTANT  ACCESSIONS  RECEIVED  DUKINc; 

THE  YEAR. 

The  number  of  specimens  entered  in  the  Museum  register  of  birds 
during  the  year  1891-'92  is  5,(108  (catalogue  numbers  120763  to  120340, 
inclusive,  and  120351  to  12G301,  inclusive),  the  more  important  acces- 
sions being  the  following: 

From  Dr.  W.  L.Abbott,  Phila<lclphiu,  Pa.,  362  MpecimeuH  (uniubor  ot*  »i»ecie8  uutlc- 
tormiuedj,  troiii  Casbiuir,  India.     ((lift.) 

From  C.  F.  Adams,  Chauipaign,  lU.,  2  Hpecinions  of  tbe  Amcricau  Flamingo  {Phniti- 
copieruH  riiber)f  from  the  Oalapagos  Islands.  (Purchased  for  the  World's  Fair 
exhibit.) 

From  the  American  Mns(*um  of  Natural  History,  Now  York  City,  JH  specimens  {'M 
species),  from  (Hiapada.  Matto  (Jrosso,  Hrazil.  (7  s])ecie8  new  to  the  collection.) 
( Kxehange. ) 

From  F.  B.  Armstrong,  Brownsville,  Tex.,  2  specimens  of  ('hachalaca  (Ortalin  retula 
mccaUii)f  from  Texas.     (Purchased  for  World's  Fair  exhibit.) 

From  the  Auckland  Museum,  Auckland,  New  Zealand,  58  siM'cimens  (37  si)ecies)  of 
New  Zealand  birds,  many  new  to  the  c<dlecti<ui.     (Kxehange.) 

From  the  Australian  Museum,  Sy<lney,  New  South  Wales.  137  specimens  (JK)  species), 
from  Australia,  most  of  the  sjiecies  new  to  the  coUection.     (Kxehange  ) 

From  Kollo  H.  Beck,  Berryessa,  Cal.,  98  specimens  (58  8j)e<'ies),  from  California. 
(Gift. ) 

From  L.  Belding,  Stockton,  Cal..  1  specimen  Blue  (ioose  (Chen  ('(vntlcsremi),  from 
CaliforDia.  ((iift.)  (5  specimens  (3  species),  from  California.  ((lift.)  17  speci- 
mens (11  species),  chielly  fr<mi  (-alifoniia.     ((iift.) 

From  Lieut.  Harry  G.  Benson,  C  S.  Army.  Sequoia  Reservation,  California.  3  speci- 
mens Blaek-ehinneil Humming  lMvi\{Trochilimalexandn),i'i'om  California,    ((iift.) 

From  A.  Boucard,  Loudon.  Kngland,  (a)  11  specimens  (11  species)  birds  of  Para- 
dise (purchased  for  World's  Cohimbian  Kxposition);  (b)  12  sj»eciuiens  (10' 
species)  parrots  (purchtvsed  tor  the  Museum);  (c)  24  sjiccimens  (24  s]>ccics) 
humming  birds  (purchased  for  the  World's  Columbian  Exposition):  (d)  12 
8])ecimens  (10  sjiccies)  parrots  (purchased,  part  for  the  Museum.  i)arl  for  World's 
Fair  group);  (e)  3  specimens  (same  number  of  species)  birds  of  Panidisc,  from 
New  (ininea  (purchased  for  World's  Fair  exhibit). 

From  Walter  Brett,  Lakeport.  Cal.,  2  specimens  of  Doublc-crc.stc<l  Cormorant  (Pha- 
lacrovortLT  dUophu^),  from  (.'alifornia.     (Gift.) 

From  H.  H.and  C.  S.  Brimley,  Raleigh,  N.  C,  4  specimens  i3  sj>ccies).  from  North 
Carolina.     (Purchased.) 
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From  Edward  .1.  Brown,  Washin^jton,  D.  C,  4  spec i men n  Soosido  Sjuirrow  (^oiimo- 
(IramuH  mariiinms),  from  ('obit's  Island.  Virjipnia.     (Exrbanjje.) 

From  O.  N.  Bryan  (decwiHwl),  Marshall  TIall,  Md.,  12  specimens  (0  specien),  chiefly 
from  Marshall  Hall.  Md.  (Bequest.  This  heqnest  containe<l  a  much  larger  num- 
ber of  specimens,  but  nearly  all  were  so  badly  moth-oaten  and  infected  with 
insects  that  it  was  necessary  to  burn  them.) 

From  James  C  Carter,  New  York  City,  a  line  specimen  of  hybrid  Mallard  {AnuH 
bos('han)  iiiMWiiitiiW  {Dafila  anita),  from  Swan  Island.  North  Carolina.  Also  a 
European  Widpecm  (Mareva  penelope)^  from  the  same  locality,  ((iifts.)  Two 
specimens  of  the  American  Merganser  {Merganser  am  erica  ims),  in  the  fleMh,  from 
Chesapeake  Bay.     ((Tift.) 

From  C.  T.  Cooke.  Salem,  (>reg<m,  a  pair  of  Steller's  .lay  {Ci/niiocUta  utelleri),  from 
Salem,  Oregon;  parents  of  nestn  and  eggs  purchased  for  oi'dogical  colleclion. 
(Gift.) 

FiHuii  C.  B.  Cory,  Boston,  Mass.,  1  specimen  of  the  (Crocodile  Bird  (Phivianas 
o'f/ifpthiH),  from  Egy]»t.     (Gift.) 

From  B.  L.  Cunningham,  Fort  Klamath.  Oregon,  3  s|>ccimens  (2  species),  from 
Fort  Klamath.     (Gift.) 

From  S.  F.  Denton,  IJ.  8.  Fish  Conmiission,  1  White-bellied  Sea  VUiglv  {HaHwet mm  leu- 
cofidHter)y  from  Queensland,  Australia.     (Gift.) 

From  Department  of  Agriculture  (through  Dr.  C.  Hart  Merriam,  chief  of  Division  of 
Economic  Ornithology  and  Mammalogy).  2  specimens  Florida  Bobwhite  {('olinii8 
virgiiiiauHs  flondanuH)  and  2  of  Chestnut-bellied  Scaled  Partridge  {CalUpepla 
sqnamala  casta nof/atttrin). 

From  A.  Dugis,  Guanajuato,  Mexico,  3  specimens  (3  species),  from  various  localities 
in  Mexico.     (Gift.) 

From  Bruno  Gcisler,  Finschhaven,  Dutch  New  Guinea,  2i)  s]>ecimens  (7  species), 
chiefly  birds  of  Paradise,  from  New  (ruinea.     (Purchased.) 

From  E.  M.  Hasbrouck,  Washington,  D.  C,  1  Carolina  Paroquet  {('onuruH  cavoUimi- 
sis),  from  Florida.     (Purchased  for  World's  Fair  exhibit.) 

From  F.  H.Hitchcock,  Department  of  Agriculture,  I  specimen  Red-tailed  Hawk 
{Buteo  borealis),2  American  Sparrow-hawks  (Faico  spart'eriits),  am\  \  Meadow 
lark  (SturncUa  m<ufna)f  in  the  flesh,  from  Sandy  Spring,  Md.     (Gift;  3  accessions.) 

From  P.  L.  Jouy,  Washington,  D.  C.,  71  specimens  (<U  species),  from  various  localities 
in  United  States.  (Exchange.)  11  specimens  ((i  species),  from  Sonora,  Mexico, 
and  11  specimens  (6  species)  from  Arizoiui.  (Collected  for  the  Museum.)  55  speci- 
mens (33  species)  from  San  Luis  Potosi,  Mexico.     (Collected  for  the  Museum.) 

From  Peter  Lepp,  East  Saginaw  Mich.,  5  specimens  (5  species)  of  owls.  (Exchange.) 
3  8|»eciuiens  Screech  Owl  (.lM/««co/)»  a^io).     (Exchange.) 

From  George  A.  Lewis,  Wickford,  R.  I.,  1  female  American  Eider  {Somateria  drettftn'i)^ 
in  tlio  flesh,  from  lihode  Island.     (Gift.) 

From  C.  Littlejcdin,  Redwood  City,  Cal..2  specimens,  same  number  of  species,  from 
California.     (C;ift.) 

Fnim  Leveret t  M.  Loouiis,  American  Museum  Natural  History,  New  York  City,  N.  Y., 
9spc<imens  Mountain  Solitary  Vireo  (  Vh'eomUtanaH  alticola),  from  Ciesar's  Head, 
South  Carolina.  ((!ift.)  20  s))eciinens  (H  species),  from  Caesar's  Head,  South  (Caro- 
lina.    (Gift.) 

From  A.  W.  Lord,  .Jacksonville,  111.,  18  specimens  (II  species),  from  Illinois.  (Ex- 
change for  publications.)  \\  specimens  (10  species)  from  Illinois.  (Exchange 
for  publications  )  1)  specimens  (()  species)  from  Illinois.  ( In  exchange  for  ])ubli- 
c.itions. ) 

Fnmi  Dr.  E.  A.  Mearns,  I,'.  S.  Army.  Fort  Sn<lling.  Minn.,  140  specimens  (7H  species), 
from  Minnesota,     ((iift. ) 

From  Dr.  E.  A.  Mearns,  V.  S.  v\rmy  (through  International  Bounilary  Commission),  101 
HpecimeiiB  (30  species),  chiefly  from  El  Paso,  Tex. 
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P'rom  T.  C  Meiideiihall,  8iipoi-iiiteu(leiit  U.S.  Coast  and  <ieodetic  Survey.  13  8peci- 
ineos  (same  number  of  ApecicH),  from  Alaska. 

From  G.  Freau  Morcom,  Cliicai^o,  III.,  1  ('jickling  (ioose  (firanta  miittfna),  in  tht* 
Hosh,  from  MinneHota.     (Gift.) 

From  the  Mu«t'o  Nacioual  de  Costa  Rica,  8an  .Jo8^,  Costa  Rica  (through  Georjj;e  K. 
Cherrie),  type  specimens  of  Mioneetes  st'inischiHtaccHS  Vherrie,  i\ui\  Ornithion  8nh' 
Jlarum  Cherne,  new  species.  (Gift.)  1  specimens  (2  species,  both  new  to  sci- 
ence).    (Gift.) 

From  National  Zoological  Park,  VVjishiugton.  D.  ('..  3  spe<-imens  (in  flesh)  of  Scarlet 
Ibis  {Guam  rubra).     ((Sift.) 

From  Ralph  N.  Norton,  Westbrook,  Me.,  7  specimens  Red  and  \Vhit<*,- winged  Cross- 
bills {Loxia  currirotttra  iwiwor  and  L.  leucnptera),  from  Westbrook,  Me.  ( Exchange 
for  publications.) 

From  .J.  T.  Park,  Warner,  Tena.,  4  skins  of  the  bnmzed  (irackle  {Quiscalus  (viieun), 
from  Warner,  Tenn.;  important  as  showing  that  this  form,  and  not  Q.  (inisculn, 
breeds  in  that  section.     (Gift.) 

From  A.  H.  Parker,  Westbrook,  Me.,  4  8))ecimeus  (3  species),  from  (ioshen  and  West- 
brook,  Me.     (Exchange  for  publications.) 

From  William  Palmer,  National  Musfum,  1  specimen  .lendaya  Paroquet  {('onurutt 
Jendaya),  from  Brazil.     (Exchange.) 

From  C.  E.  Pleas,  Clinton.  Ark.,  12  specimens  (10  species),  mounted  birds,  from  Ar- 
kansas.    (Exchange  for  publications.) 

From  A.  G.  Prill,  Sweet  Home,  Oregon,  1  Cooper's  Hawk,  downy  young,  from  ( Oregon. 
(Gift.) 

From  Dr.  Wm.  L.Ralph,  I'tica,  N.  V...  Iskin  of  Flammuhited  Screech  Owl  \^Meyascop*i 
ffaiumfo1n8)  and  2  skins  of  Saw-whet  Owl  {Xyvtala  acadica),  from  Colorado; 
purent-s  of  eggs  presented  by  Dr.  Ralph  to  the  oological  collection  of  the  Mu- 
seum (gift;  purchased  for  the  Museum  by  Dr.  Ralph);  11  specimens  (11  species), 
from  Florida,     ((iift.^ 

From  .lenness  Richardson,  New  York  ('ity,  S  specimens  Carolina  Paroquet  {Couurun 
i'ttroliueiish).     (Purchased  for  World's  Fair  exhibit.) 

From  C.  W.  Richmond,  Kluetields,  Nicaragua,  217  specimens  (114  species),  from 
vicinity  of  Grey  town,  Nicaragua,  and  Rio  Frio,  Costa  Rica.  (Purchased.)  13 
s])e!Mmens  (3  species),  from  various  localities.  (Gift.)  Three  thousand  (3.000) 
speriuiens  (1^31  species),  from  th»*  District  of  Columbia,  Montana,  California, 
Texas,  etc.  (Pur<*has.'d.)  0  specimens  ((J  species),  birds  from  District  of  Colum- 
bia and  Maryland.  (Gift.)  U  s]»ecimens  hawks  and  owls,  in  the  flesh,  from 
Sandy  Spring,  Md.,  two  accessions,     ((iifts. ) 

From  R.  Ridgway,  curator  department  of  birds,  U.  S.  National  Museum,  29  speci- 
mens (17  speoies)  bird  skins,  from  various  localities  in  Eastern  United  States — a 
selected  lot,  all  the  specimens  showing  unusual  variations  of  plumage.  (Gift.) 
One  young  (half-grown)  Turkey  Buzzard,  from  Washington,  D.  C.;  1  Downy 
Woodiiecker,  from  Wheatland,  Ind.,  and  1  Yellow-bellied  Sajisuckcr.  from  Laurel, 
Md.     ((iift.) 

Fnun  C.  B.  Hiker,  New  York  City,  31)9  specimeus  (228  species),  from  the  Lower  Ama- 
zon. A  specially  iiu])ortant  collection,  containing  a  large  number  of  types  of 
s]>ecies  described  in  the  ** Proceedings"  of  the  National  Museum  (V<d.  x,pp. 
5HJ-528),  and  28  species  i>reviously  unrepresented  in  the  .Museum's  collections. 
(Purchased). ' 

From  Frank  Robinette.  Washington,  D.  C.  45  specimens  (13  species),  from  Chihuahua, 
Mexico.  (Purchase<l.)  5  s]»eciuuMis  (same  number  of  sjiecies),  from  Chihuahua. 
Mexico.     (Gift.) 


''Purchased  in  June,  but  owing  U}  jiart  not  being  received,  collection  was  not  en- 
tered tiUJuly. 
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From  Jos.  Roseiitlial.  New  York  City,  4  sjMM'iinens  (4  spiH-i^M)  birds  of  Paradise,  etr. 

(Purchased.) 
From  P>ed  Sauter,  New  Votk City,  H  specimens  (H  species)  lijimming  birds,  from  Ecua- 
dor.    (Purchased  for  Worhl's  Fair  exhiliit. ) 
From  Edw.  S.  Schmid,  Washiujfton,  D.  C,  African  Gray  Parrot  (PHtiacus  ertftha- 

CH8)  and  1  Festive  Parn)t  {AmazonafeHtiva),  in  the  Hesh;  the  latter  (from  South 

America)  new  to  the  collection;  tw<»  accessions.     (Gift.) 
From  the  Science  College  Museum,  Tokio,  .Japan  (through  M.  M.  Kiknchi),  2  speci- 
mens of  the  Japanese  Ptarmigan,  new  to  the  collection.     (Gift.) 
From  Dr.  R.  W.  Shufeldt,  Takoma,  D.  C,  1  specimen  Wilson's  Snipe  {(ialliitaf/o  deli- 

rata)f  from  Fort  Wingate,  N.  Mex.     ((wift.) 
From   \Vm.  (i.   Smith,  Loveland,  Colo.,  2    specimens   Dusky  (irouse  {Demlnujopus 

obacurua)  and  1  of  White-tailed  Ptarmigan  iLaffopHH  h'nrin'(iH),  from  Colorado. 

(Purchased  for  World's  Fair  exhibit.) 
From  Southwick  &  Critchley.  Providence,  R.  I..  S  specimens  American  game  birds. 

(Purchased  for  World's  Fair  exhibit.) 
From  Harold  B.  Stabler,  Sandy  Springs.  Md.,  4  specimens  ('A  si)eoies)  hawks  and 

owls  in  the  flesh.     (Gift.) 
Fr«>m  Dr.  L.  Stejneger,  curator  department  of  reptiles,  I'.  S,  National  Museum,  40 

specimens  (16  species)  bird  skins,  from  various  parts  <»f  the  world,  including  26 

specimens  and  6  species  of  the  genus  Sitta,     ((iift. ) 
From  R.  C.  Stuart,  Tampa,  Fla.,  1  male  Ivory-billed  Woodpecker  {Campephilim  prin- 

eipalia).     (Purchased  for  World's  Fair  exhibit.) 
From  Rev.  H.  B.  Tristram,  The  College,  Durham.  England,  53  specimens  (47  species), 

chiefly  from  New  (Guinea,  New  Caledonia,  New  Hebrides,  &c.     (Exchange). 
From  R.  P.  Watrous,  W^ashington,  D.  C  4  specimens  Wild  Turkey  { Sfvleagna  gaUo- 

pavo)  in  the  flesh.     (Purchased  for  World's  Fair  exhibit.) 
From  Arthur  T.  Wayne,  Ohl  Town,  Fla.,  2  s])ecinien8  Swallow-tailed  Kite  (Klanoides 

j'orjicatwt).     One  specimen  presented  to  Museum,  one  ]»urchaAed  for  World's  Fair 

exhibit. 
From  Harry  Gordon  White,  Washington,  1).  C.,  2  s])eeimen8  (2  species)  hawks,  from 

Virginia.     (Gift.) 
From  R.  S.  Williams,  (JJreat  Falls,  Montana,  a  pair  of  Western  Flycatchers  (Empi- 

donax  difficiUs),  from  Bolt  River  Canon,  Montana;  parents  of  nest  and  eggs  juir- 

chased  for  oi'dogical  collection.     (<tift. ) 
F'rom  Scott  B.  AVilson,  Heatherbank,  England,  1  8]>eciuien  Baillon's  Grosbeak  {Loxi- 

oides  bailloiii)y  from  Hawaii.     (Purchased.) 
From    the    U.   S.    Fish   Commission,  Washington,    1).  C.  (through   Col.    Marsliall 

McDonald,   Commissioner),    117  specimens  (20  species),   from    the    Galapagos 

Archii»elago,  collected  by  Mr.  Chas.  H.  Townsend.     Twenty-seven  specimens 

(20  species),  chiefly  from  Alaska. 

ROUTINE   WORK. 

A  considerable  part  of  what  might  properly  be  included  under  this 
heading  has  been  already  mentioned. 

The  number  of  specimens  mcmnted  during  the  year  (exclusive  of  those 
mounted  for  the  World's  Fair  exhibit)  is  270,  and  of  specimens  mside 
into  skins,  33.  These  totals  are  less  than  for  the  year  1890-'01,  for  the 
reason  that  a  ccmsiderable  portion  of  the  taxidermist's  (Mr.  Marshall's) 
time  was  devoted  to  work  on  the  World's  Fair  exhibit. 
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The  following  minor  routine  work  was  i)erforiii(Ml  <luriii{^  1801-'t>2: 

Official  letters  written 486 

Official  m»*moranda  written 213 

Orders  for  work 62 

Requisitions  (house) 97 

Re<|uisitioii8  (outside) 130 

Memoraudaof  packing 18 

Monthly  reports pa^es . .  72 

Papers  for  publication  written  and  tume«l  in do 67 

Invoices  of  specimens  distributed do. . . .  30| 

Proof  corrected do 407f 

Proof  corrected,  galleys do 95^ 

Manuscript  revised do 3 

.      Annual  report  for  1890-'91  written do 37 

SPE(.^IAL   RESEARCHED. 

• 

Under  this  heading  may  be  mentioned  chieHy  the  curator's  work  upon 
collections  from  Honduras,  C'osta  Rica,  the  (lalapagos  Archipelago, 
(Jashmir,  etc.,  and  upr>n  special  groups,  as  the  genus  Formicarim; 
Dr.  Stejneger's  upon  collections  from  Japan  and  tlu*.  Sandwich  Islands; 
Mr.  J.  A.  Allen's  on  the  genus  VolapteSy  and  Mr.  Frank  M.  Chapiinin's 
upon  the  Genus  Qiiittcalns.  Some  o^these  investigations  have  not  been 
concluded;  but  the  results  of  others  have  been  published.  (See  Biblio- 
graphy, Section  iv.) 

PRESENT  STATE   OF   THE   COLLE(^TI(>N. 

• 

The  present  8tat<^  of  the  collection  is  considerably  improved  over  that 
of  last  year,  wing  to  the  far  more  convenient  arrangement  of  the  larger 
part  in  modern  cabinets.  A  considerable  portion  (much  the  bulkier 
part,  though  numerically  less)  has  yet  to  be  rearranged,  the  work  having 
been  retarde<l  by  the  preparation  of  the  World's  Fair  exhibit  as  well 
as  by  want  of  cases.  It  will,  however,  be  resumed  at  as  early  a  date, 
as  possible,  and  it  is  to  be  hoped  that  by  the  end  of  the  current  year 
the  entire  study  collection  may  be  put  in  a  thoroughly  systematic  state, 
and  the  duplicates  separated  and  classified,  so  that  by  next  year  an 
extensive  distribution  of  sets  can  be  made. 

The  number  of  specimens  contained  in  the  collection  at  the  end  of 
June,  1892,  is  shown  in  the  following  table: 


Stmly  Rrrio8 

Exhibit iou  series 
Duplicate  series. . 

Totiil 


1 

1890-'91.  , 

1 
1891-92. 

lucreose. 

1 
49, 995 

5:5.  C24 

3,629 

*7. 403 

*7.884 

481 

5,80H 

6,908 

1  500 

62.806         68.4!6  5.610 

I 


*  XiiralM»r  iiHrertaiiuMl  l»v  arnial  rount. 


The  last  entry  in  the  catalogue  for  June,  1S91,  i.s  1207.*i2;  that  for 
June,  1892,  is  12(i3Gl. 


REPORT  ON  THE  DEPARTMENT  OF  OOLOGY 
IN  THE  U.  S.  NATIONAL  MUSEUM.  1892. 


By  CHAKLEs  E.  Bkxi>ire,  U.  S.  Army  (retired),  Honorary  Curator, 


I  am  pleased  to  be  able  to  state  that  the  collection  is  now  in  excellent 
shaj>e,  eusy  of  access,  and  reasonably  safe  from  insects  and  vermin. 
During  the  past  year  thirty  new  quarter  unit  zinc-lined  and  insect-proof 
cases  have  been  furnished  for  its  accommodation,  and  the  entire  collec- 
tion has  been  carefully  overhauled,  rearranged,  and  rehibelcd.  The 
majority  of  the  specimens  now  on  hand  in  the  reserve  colIe<*tion  are  in 
an  excellent  state  of  ]»reservation,  and  as  at  i)resent  cared  for  will  re- 
main so. 

The  exhibit  of  nests  and  eggs  in  the  main  hall  of  the  Smithsonian 
Institution  could  now  be  materially  increased,  if  more  room  was  nvail- 
able  for  this  jmrpose. 

The  most  imiK)rtant  contributions  U)  the  collection  during  the  year 
are  as  follows : 

Dr.  Wni.  L.  Ralph,  26  Court  street,  IHica,  N.  Y.,  a  magnificeut  coUettion,  coiisist- 
iug  of  444  sots  of  eggs,  representing  194  species  and  1,630  specimens.  Among 
these  are  several  species  new  to  tln^  collection ;  many  otliers  are  very  rare  and 
have  been  especial  desiderata  for  years,  and  all  are  heautifnlly  prepared.  Ac- 
companying thei^e  eggs  are  100  nests,  also  in  an  excellent  state  of  preservation. 
This  collection  is  by  far  the  most  valuable  gift  received  siiu'e  1  have  been  in 
charge  of  the  department. 

Mr.  R.  MacFarlane,  chief  factor,  Hudson  Bay  Company,  Cumberland  House,  Sas- 
katchewan, Canada,  an  interesting  collection  of  59  sets  of  eggs  represented  by 
225  specimens  and  30  nests.  This  donation  is  of  considerable  scientific  value,  as 
it  extends  the  breeding  range  of  several  species  considerably  to  the  northward. 

I'.  8.  Department  of  Agriculture,  Washington,  D.  C,  a  valuable  collection,  consist- 
ing of  40  sets,  113  specimens,  and  17  nests,  from  the  Death  Valley  region  m  south- 
em  California,  Nevada,  and  Utah,  and  containing  a  number  of  rare  specimens. 

Interesting  accessions  have  also  been  received  as  follows: 

Mr.  Guy  Yl.  Mitchell,  WaHhingtou,  D.  C,  a  local  c(dlection,  consisting  of  59  sets  and 
239  specimens. 

Mr.  Walter  F.  Webb,  (ieneva,  N.  Y.,  39  sets,  numbering  137  specimens  and  10  nests. 

Assist.  Surg.  Edgar  A.  Mearns,  U.  S.  Army,  Fort  Suelling,  Minn.,  46  set«,  number- 
ing 177  specimens  and  20  nests. 

V.  S.  Fisli  Commission  (Washington,  1).  C),  9  sets,  29 specimens,  and  2  nests. 

Mr.  Charles  Littlejohn,  Redwood  City,  Cal.,  21  set*,  42  spe<*imens,    and  1  nest. 

Mr.  II.  P.  Attwater,  Rockport,  Aransas  Ct)unty,  Tex.,  11    sets,  56  eggs,  and  3  nests. 
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Mr.  Frank  Robinettr,.  Washiiigtoii,  I).  C,  17  sots,  42  eggs,  uud  2  iieHtH. 

Mr.  TIwmI.  Surber,  White  Snlplinr  Spriug*,  W.  Va.,  13  .sets,  52  eggs. 

Mr.  W.  G.  Smitli,  Lovelaiid,  Colo.,  7  sets,  23  eggs,  »n<l  7  Dests. 

Mr.  Frank  Everett,  Washington,  D.  C,  9  eggs. 

Dr.  A.  (i.  Prill,  Sweet  Home,  Oregon,  2  sots,  10  eggs,  and  1  nest. 

Mr.  R.  8.  Williams,  Great  Falls,  Mont.,  2  sets,  7  eggs,  and  2  nests. 

IT.  S.  Coast  and  Geodetic  Snrvey,  Washington,  D.  C,  2  sets,  8  eggs,  and  1  nest. 

Mr.  F.  B.  Pattee,  Valley  Springs,  Calaveras  County,  Cal.,  4  sets,  23  spoeimens. 

Mr.  P.  L.  Jouy,  Washington,  D.  C  3  sets,  16  specimens,  and  1  nest. 

Dr.  Loverott  M.  Loomis,  Chester,  S.  C,  4  sets,  12  speciuieus. 

Mr.  R.  H.  Kirby  Smith,  Sewanee,  Tenn.,  5  specimens. 

Mr.  Fred.  Fowler,  Fort  Hnachuca,  Ariz.,  2  specimens. 

Mr.  W.  B.  Porter,  Chicago,  111.,  6  specimens. 

Lieut.  Harry  C.  Benson,  Fourth  Cavalry,  U.  S.  Army,  Presidio  of  iSan  Francisco,  Cal., 

6  sets,  13  specimens,  and  3  nests. 
Capt.  Charles  £.  Bendire,  Washington,  D.  C,  3  specimens. 
Mr.  H.  H.  Phillips,  Crystal  Falls,  Mich.,  I  sjiecimen. 
In  addition  to  these  donations  37  specimens,  representing  7  species,  were  purchased 

during  the  year. 

The  routine  work  has  consisted  in  recording,  marking,  measuring, 
and  arranging  2,919  specimens  received  during  the  year,  and  phicing 
them  in  their  proper  order  in  the  reserve  collection.  Also  revising  and 
rearranging  in  numerical  order  382  register  sheets,  showing  the  ])resent 
status  of  the  collection,  and  overhauhngand  rearrangiiig  the  (collection 
of  nests. 

The  curator  has  also  been  engaged  in  reading  proof  of  Vol.  i,  Life 
Histories  of  North  American  Birds,  etc.,  compiling  the  index  for  this 
volume,  and  in  gathering  material  for  another  volume.  Twenty-nine 
lots  of  eggs  sent  for  identification  have  been  reported  on. 

PRKSKNT   STATK   OF   TIIK   COLLECTION. 

Sp(;cimens  in  North  American  series  (representing  771  species  and  subspe- 
cies)   34,700 

Specimens  in  North  American  series,  duplicates 11, 759 

On  exhibition 1, 491 

Total 47,950 

Specimens  in  foreign  series  (re]>re8enting  611  species) 4, 330 

Specimens  in  foreign  series,  duplicates 231 

Total 4,561 

Nests  in  North  American  reserve  series 2, 539 

On  ex.hibition 235 

Worthless  and  destroyed 25 

Total  number  of  nests  now  in  the  collection 2.  799 

The  last  catalogue  entrv  made  in  June,  1891,  was  24336,  and  in  June,  1892,  25176. 
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Jiv  Lkoxiiahi)  Stk-inkoku,  f'urafm'. 


The  herpetoloi^iial  departineiit  bas  every  reason  to  look  upon  the 
year  1891-'9:3  with  satisfaction.  The  nuinber  of  accessions  was  larger 
than  (luring  any  previous  year,  1,055  specimens  having  been  entered,* 
and  the  material  was  not  inferior,  nor  were  the  collections  of  less  in- 
terest. Several  very  interesting  ^species  were  iidded  to  the  collection, 
some  very  rare  or  for  the  first  time,  others  hitherto  undescribed. 
Among  the  latter  1  would  call  specitil  attention  to  a  very  remarkable 
blind  cave  salamander,  discovered  by  Mr.  F.  A.  Sampson  in  the  Rock 
House  Cave,  Missouri,  and  described  by  me  as  Typhhtriton  npelwrn. 
It  is  related  to  IksmofpiathHs,  but  its  eyes,  by  disuse,  have  become 
non-functional;  the  eyelids  closed  over  and  grew  together,  and  now 
there  is  only  a  shallow  furrow  and  a  dark  spot  left  to  designate  ex- 
ternally the  place  of  the  eye.  The  Proteus,  from  the  grottoes  in  Kaern- 
then,  Austria,  is  the  only  other  batrachian  hitherto  known  to  be  blind 
in  the  same  way,  but  it  belongs  to  a  diti'erent  order,  and  Typhloiriion 
is  so  far  the  only  known  blind  salamander.  Of  rare  species  I  may 
mention  a  fine  specimen  of  rieihoflon  (vhchh^  from  South  Pittsburg, 
Tenn.,  transmitted  by  Mr.  K.  Morton  Middleton,  and  several  specimens 
of  another  salamander  recently  described,  viz,  Spelerpcs  maculicaudxm, 
I'eceived  from  Dr.  ().  P.  Hay,  and  from  Messrs.  Frederick  C.  Test  and 
George  B.  Harris.  The  principal  accessions  will,  however,  be  referred 
to  further  on. 

The  work  in  the  department  has  consisted  chiefly  of  routine  work, 
installing,  identifying,  caring  for,  labeling,  and  reporting  upon  collec- 
tions as  they  have  arrived.  Tlie  curator  has  attempted  some  work 
upon  certain  groui>s  and  upcm  the  geographical  distribution  of  the 
reptiles  in  the  southwestern  portion  of  the  country,  but  a  consistent 
and  steady  systematic  work  lias  been  out  of  the  question. 

At  the  beginning  of  the  last  fiscal  year  it  was  decided  to  take  up 
the  many  collections  received  during  the  last  ten  years  and  stored  in 


*For  <'Oinpari8<>n  it  may  be  iiicntioiicd  that  tbi'  innuber  of  entries  in  1890-'in  waa 
908;  iu  1889-'90,705;  in  lH«8-'89,  784 :  in  1887-'88, 19;  in  1S8(>-'H7. 13S. 
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bulk.  Art  soon  as  jars  and  alcoliol  had  bc^en  luovided,  the  work  ofjis- 
sorting  and  labelinj^  was  be^fiin,  and  lias  continued  steadily  at  sueh 
times  as  coidd  be  spared  from  the  daily  routine  work.  The  work  is 
slow,  involving,  as  it  does,  not  only  the  labor  of  handling,  consulting 
the  records,  labeling:,  and  card-cataloguing,  but  also  a  great  deal  of 
identifying. 

Some  time  has  been  spent  in  preparations  for  a  herj)etological  dis- 
play at  the  World's  Columbian  Exjiosition.  Thanks  to  Mr.  Benedict's 
ex])eriment8,  a  plastic  and  pliable  substitute  for  plaster  was  obtarined 
for  making  the  casts  of  reptiles  and  batrachians. 

By  far  the  most  valuable  and  int<?resti ng  collection,  not  only  of 
the  year,  but  since  the  Wheeler  Survey  west  of  the  one  hundredth 
meridian  in  the  seventies,  and  ranking  with  those  of  the  famous  old 
exploring  expeditions  in  the  West,  is  the  material  received  from  Dr.  C. 
Hart  Merriam,  through  the  United  States  Department  of  Agriculture, 
and  collected  by  him  an<l  his  parties  during  the  so-called  "  Death  V^al- 
ley  Expedition,''  1891.  It  consists  of  more  than  0()0  specimens  (only  a 
small  portion,  however,  having  been  entered  on  the  register  before  the 
end  of  the  year),  chiefly  from  the  desert  regions  of  California  and 
Nevada,  but  many  also  from  Utah,  and  quite  a  number  from  the  great 
interior  basin  of  California.  A  special  report  upon  this  collection  has 
been  prei)ared  by  the  curator. 

In  addition  to  the  collections  mentioned  in  last  year's  report,  as  made 
by  Mr.  P.  L.  Jouy  in  southern  Arizona,  quite  a  number  of  specimens 
were  ie(;eived  from  him  during  the  present  fiscal  year.  The  excellent 
quality  of  his  collections  and  of  his  field  observations  are  quite  as 
marked  in  the  latti»r  as  in  the  former. 

From  the  same  source  the  Museum  procured  the  only  extra-limital 
collection  worth  mentioning,  viz,  a  number  of  reptiles  and  batnK»h- 
ians  collected  by  Mr.  Jouy  during  his  stay  in  Korea  several  years  ago. 
Very  little  is  known  of  the  herpetology  of  that  rather  inaccessible 
country,  and  the  collection  is  therefore  one  of  unusual  interest. 

The  type  specimen  of  Typhlvtriton  upelwus^  the  blind  (;ave  salaman- 
der, presented  by  Mr.  F.  A.  Sampson,  of  Sedalia,  Mo.,  has  already  been 
mentioned,  but  1  may  add  that  we  are  indebted  to  Mr.  Oeorge  K.  Harris, 
of  Cassville,  Mo.,  for  numerous  larvje  of  the  same  interesting  species. 

Many  other  valuable  and  interesting  sj>ecies  have  been  received  dur- 
ing the  year  from  various  correspondents,  which  cnn  not  be  enumerated 
ill  detail  in  the  present  conne<*tion,  but  among  the  more  prominent  con- 
tributors the  following  deserve  mention:  Herbert  Brown,  Tucson, 
Ariz.;  Prof.  B.  W.  Evermann,  through  U.  S.  Fish  Commission;  J.  1). 
Figgius,  Washington,  D.  C.;  Dr.  O.  P.  Hay,  Irvington,  Ind.;  H.  W. 
Ilenshaw,  Washingtim,  !)•  C;  Julius  Hurter,  St.  Louis,  Mo.;  R.  Mor- 
ton Middleton,  South  Pittsburg,  Tenn.;  Charles  W.  Bichmond,  Wash- 
ington, D.  C;  N.  P.  Scudder,  Linden,  Md.;  Edgnr  Storment,  Tempe, 
Ariz.;  Dr.  Timothy  E.  Wilcox,  U.  S.  A.,  Fort  Hmichuca,  Ariz. 
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Facilities  for  stu^iyinjj  the  cM)lleeti()iis,  so  tar  as  they  were  acc/essible, 
havebeen  extended  toseveral  gentlemen  not eoiineeted  with  the  Museum. 
Dr.  O.  P.  Ilay  spent  more  than  a  month  in  the  department  study- 
ing the  reptiles  of  Indiana.  Dr.  G.  Baur,  of  (JUirk  University,  Wor- 
cester, iMass.,  spent  considerable  time  at  tlie  Museum  working  up 
the  colle<!tion  of  chelonians  for  his  proposed  work  an  the  tortoises  of 
North  America,  to  be  published  by  the  Museum. 

The  work  on  the  proposed  supplementary  volume  of  the  "Nomenclator 
Zoologicus''  has  advanced  satisfactorily.  The  genera  and  subgenera 
recorded  in  th(»  Zoi)k)gical  Records  for  1879-1889  have  been  card-cata- 
logued during  the  year.,  and  the  work  of  indexing  the  additional  names 
contained  in  the  Zoologische  Jahresberichte  has  been  commenced. 

Mr.  Frederick  C.  Test  has  been  employed  as  an  aid  to  the  department 
during  the  entire  year.  One  half  of  his  time  has  been  devoted  to  work 
on  the  Nomcnclator  Zoologicus,  the  other  half  chiefly  to  routine  work 
in  the  department. 

During  the  year  that  part  of  the  Museum  collection  which  was 
brought  home  by  the  naturalists  of  the  U.  S.  Fish  Commission  steamer 
AlbatroHH  from  the  (lalapagos  Islands  was  reealled  irom  Prof.  Cope. 
A  large  quantity  of  msiterial  is,  however,  still  in  his  possession,  and  an 
accurate  census  of  the  herpetological  specimens  of  the  Museum  is  there- 
fore as  impraiiticable  as  it  was  last  year.  Like  that  presented  a  year 
ago,  the  following  estimate  has  been  prepai^ed  in  this  way :  taking  last 
year's  estiniate  as  a  basis,  those  specimens  which  have  been  disposed 
of  by  exchange,  or  otherwise,  have  been  deducted,  and  those  which 
have  been  catalogued  during  the  fiscal  yciir  have  been  added.  Such 
an  estimate  shows  the  status  of  the  collection  on  June  30,  1892,  to  be 
as  follows : 

SpccimeiiB. 

Reserve  nerics 15, 921 

Duplicate  seri«'K 8,705 

Uuawaorted  and  exotics 6, 313 

Total 30,939 

The  last  catalogue  entry  in  June,  1891,  was  No.  17136  and  the  last 
entry  in  June,  189li,  is  No.  18191. 


REPORT  ON  THE  DEPARTMENT  OF  FISHES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  TAKLKTdN  H.  Hkan,   Honorurij  Curator. 


The  work  accoiu])lished  in  thin  (lepartuieut  has  been  in  many  respects 
jjeiierally  similar  to  that  of  preceding  years.  My  own  duties  in  con- 
nection with  the  U.  S.  Fish  Commission  have  rendered  it  injiM>ssible 
tor  me  to  devote  much  time  to  Museum  matters,  and  the  routine  work 
of  the  department  has  devolved  almost  entirely  upon  Mr.  Barton  A. 
Hean,  assistant  curator. 

The  curator  has  assisted  Dr.  (roode  in  the  preparation  of  a  bulletin 
upon  the  deep-sea  fishes  contained  in  the  U.  S.  National  Museum,  and 
the  work  was  pushed  rapidly  forward  during  the  fall  of  1891. 

Several  hundred  skeletons  of  fishes  were  prepared  for  the  depart- 
ment by  Mr.  E.  E.  Howell.  These  have  been  turned  over  to  Dr.  Theo- 
dore Gill,  temporarily,  for  study. 

There  has  been  a  marked  increase  in  the  number  of  letters  received 
through  the  Assistant  SecretJiry's  office.  These  for  the  most  part  con- 
tain queries  concerning  tlie  fishes  of  various  portions  of  the  country, 
and  the  questions  as  a  rule  have  been  promptly  answered.  Others 
bring  information  of  much  importance  concerning  fishes  and  their  life 
histories.  Inttilligent  correspondents  are  nuich  desireil,  and  the  policy 
of  encouragement  to  such  is  strongly  recommended. 

A  number  of  students  examined  materials  belonging  to  the  Museum 
(Drs.  Gill,  Jordan,  Gilbert,  Eigenmann,  Smith,  and  Profs.  Evermann, 
Hay,  and  others).  Collections  and  papers  based  upon  the  same  were 
received  from  numerous  correspondents,  a  list  of  which  will  be  found 
in  the  Bibliography  (Section  iv). 

Quite  a  large  number  of  drawings  of  dee])-sea  fishes  have  be^n  made 
by  Mr.  A.  II.  Baldwin.  An  important  addition  to  the  sectional  library 
was  made  by  the  purchase  of  four  volumes  of  Dr.  Bleeker's  "Atlas' 
Ichthyologique,''  which  completes  the  set  of  that  work, 

The  exi)lorations  hiTc  referred  to  resulted  in  the  addition  of  impor- 
tant collections  of  fishes  for  the  National  Museum  ; 

The  U.  S.  Fish  Commission  steamer  Albatross  i^vmsed  in  the  North 
Pacific  and  Bering  Sea  during  the  summer  of  1801  and  the  spring  of 
1892.  During  the  winter  of  1891  and  1892  the  vessel  was  engaged  in 
the  survey  of  a  cable  route  from  (yalifornia  to  the  Sandwich  Islands. 
On  these  cruises  collections  of  fishes  were  made. 
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The  sU^ainer  Fish  Ilaick  was  engiiged  in  the  lower  Chesapeake  Bay, 
where  siiiali  eollec^tions  were  obtained. 

The  seliooner  GrampuM  did  g^eiieral  eolleeting  in  the  lower  Chesa- 
peake and  in  the  coast  waters  ad,jacent  thereto. 

Prof.  B.  W.  Everniann,  for  the  U.  S.  Fish  Commission,  collected 
fishes  in  Montana  and  Wyoming  during  July  and  August,  1891. 

Profs.  J.  T.  Scovell  and  A.  J.  Woolman  made  some  collections  in 
northern  Mexico  during  August,  1891.  Mr.  P.  L.  Jouy  collected  in 
Mexico  (Lake  ('hapala,  principally),  in  February  and  April,  1892. 

Mr.  Charles  W.  Richmond  sent  from  Nicaragua  collections  made  in 
February,  March  and  April,  1892. 

The  total  number  of  packages  sent  out  during  the  year,  not  including 
the  sets  of  duplicate  fishes,  was  twenty  four.    The  most  important  were : 

Thirty-seven  species  of  deep-sea  tishes  to  the  Royal  Museum  of 
Copenhagen,  Denmark,  in  exchange;  a  large  series  of  tishes  to  be  skele- 
tonized; and  seven  species  of  Scopelids  and  a  tile-iish  to  the  Museum 
of  Comparative  Zoology  at  Cambridge,  Mass. 

Fifty  tive  sets  of  duplicate  fishes  were  prepared  and  turned  over  to 
the  registrar.  The  specimens  were  all  carefully  wrapped,  and  each  set 
contained  about  125  species,  both  fresh  and  salt  water  forms.  A  list  to 
accompany  each  set  was  printed. 

The  luimber  of  specimens  added  to  the  collections  of  fishes  diuing 
the  year  was  1,900.  The  first  entry  in  the  register  was  No.  43603,  the 
last  4415G,  making  a  total  of  5.")3  entries. 

The  following  list  comprises  the  accessions  to  the  department  of 
fishes  re(?eived  during  the  year: 

A  small  collection  of  I'lHlies,  iiiatle  in  Arizona  by  P.  L.  Jony.     24582. 

Twc»  specimens  of  the  shark-pilot,  Kchetwis   naucrates.     From  Wrighisville  ^Sound, 

North  Carolina.    24625. 
One  specimen  of  Aryenlina  h\1uh.     From  H.  P.  Thompson,  Belfast,  Me.     24684. 
Two  specimens  of  scnlpin,  CoHhh  nchar<honi  var.,  from  Arkansas.     R«'ceived  from 

F  A.  Sampson,  Sedalia,  Mo.     24685. 
Small  collection  of  fishes,  made  at  (tuavmas,  M^x.,  bv  P.  L.  Jon  v.     24686. 
Upper  jawbone  of  Lepidostvun  platyKtomua  from  strata  of  ro<'k  at  Rocky  Point,  La. 

From  S.  H.  Johnson,  Shreveport,  La.     24704. 
One   specimen  of  ChirolopUuH  puhimtovcphubiH  in   alcohol.     From   Ashdown  Green, 

Victoria,  British  Columbia.     24711. 
Twenty-one  fine  specimens  of  lancelfts.  liranchiostoma    hnnrolatuin,  from  San  Diego 

Bay,  Cal.     Pnrchascd  from  L.  C.  Bra^g-     2472S. 
*»Small  collection  of  tisheK  from  Mexico.     Collected  by  Prol.  A.  Dnges.     24727. 
A    small  collection   from  Matsoronga,   Cordova,    Esta<lo  V#ra   Cruz.     From  A.    L. 

llerrera.     24769. 
A  small    cidloctiou    of  fishes   from    the  West  Indies  and  the  west  coast  of  South 

America.     Collected  by  Dr.  Howard  K.  Ames,  of  the  C  .S.  Navy.     24892. 
Head  and  tail  of  Salmo  Htilm'j  from  the  Cabbassacontic  Kiver,  Maine.    Sent  by  John  T. 

Richards  through  Forest  and  Stream  of  New  York.     25170. 
One  specimen  of  ('hilomycieruH   caUfomienHiH  (new   sj>ecies),  from   San   Diego   Bay. 

Purchased  from  L.  C.  Bragg.     2517H. 
A  small  collection  of  fishes,  from  the  west  coast  of  Florida,  made  by  J.  C,  Henderson, 

{r,  and  Charles  T.  Simpson.    2&S00, 
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One  fresh  specimeu  of  squirrel  fish,  Serranus  fascicularis.   From  John  Sutherland,  New 

York.    25305. 
8niall  collection  from  the  District  of  Columbia  and  Virginia.    Received  from  H.  W. 

Henshaw.    25322. 
One  black -nosed  dace,  Rhinichthys  atranasus,  from  the  hot  springs  at  Banff,  in  the 

National  Park  of  Canada.  Received  from  Henry  M.  Ami  for  identification.    25326. 
One  specimen  of  the  Cascadura,  Jloplosternum  Utiorale,    Procured  by  Roger  Wells, 

U.  8.  Navy,  on  the  island  of  Trinidad.     25336. 
Three  fresh  fishes  from  the  Washington,  D.  C,  market.     From  F.  H.  Javins.    25367. 
Numerous  specimens  of  dried  fish  skins  from  Japan.     Sent  by  H.  Loomis,  Clifton 

Springs,  N.  Y.    25379. 
One  large  example  of  flounder,  Pseudopleuronectes  americanus^  taken  in  the  beam 

trawl  in  deep  water  off  the  New  England  coast.     From  Weaver  and  Ihl,  New 

York.    25389. 
A  collection  of  fishes  from  Fort  Snelling,  Minn.    From  Dr.  E.  A.  Mearns,  U.  S.  A.    25392. 
Two  iishes  from  Fort  Huachuca,  Ariz.     Sent  by  Dr.  T.  E.  Wilcox,  U.  S.  Army.    25401. 
Three  fre.sh  fishes  from  the  Gulf  of  Mexico.    Sent  by  Bartholomew  &  Co.,   New 

Orleans,  La.   25405. 
One  specimen  of  AnopJarchus.  Collecte<l  by  J.  E.  McGrath  in  South  Alaska.    25431. 
A  collection  of  fishes  from  Montana,  Wyoming,  and  the  Yellowstone  Park,  made  by 

H.  W.  Evermann.   25434. 
Eight  specimens  of  Rhinichthjfs  nasuUm,  from  the  warm  and  cold  springs  of  the  Na- 
tional Park  of  Canada.     Sent  by  Henry  M.  Ami,  of  Ottawa,  for  identification. 

25440. 
One  specimeu  of  Achirus  lineatuH  and  one  specimen  of  Cyclopaeiia  n.  sp.    Collected  by 

Dr.  John  F.  Chittenden  of  the  Victoria  Institute,  Trinidad,  West  Indies.    25537. 
Pike's  eye  with  fungus  attached.    Sent  by  Harlan  I.  Smith,  of  Saginaw,  Mich.,  for 

examination.     25606. 
Two  dried  sea-horses,  Hippocampus  hudaonius.     Sent  by  J.  ,J.  Dunton  from  Ocean 

City,  Md.    25640. 
One  specimen  of  .-faretna  panamennisy  in  exchange,  from  the  Museum  of  Comparative 

Zoology.    25687. 
One  fresh  specimen  of  FrionotuH  curolinua,   Javins  &.  Co.,  Washington,  D.  C.     25710. 
One  dried  specimen  of  3f(macrtw#AiM  Ai«;>irfw>f.     Sent  by  C.  A.  D.  Hill,  of  Pensacola, 

Fla.   25717. 
One  specimen  of  Larimutt  fasciatusy  from  Chesapeake  Bay.    Donated  by  Walter  More- 
land.   25742. 
One  specimen  of  ChilomycUruH  geometrieus.     Donated  by  Douglas  Taylor.     25770. 
One  fresh  specimen  of  Amiacalva,  from  the  Niagara  River.    Sent  by  V.  L.  Tiphaine,  of 

Lewiston,  N.  Y.,  through  Forest  and  Stream.     25788. 
One  specimen  of  CtenolabrusadspersuSj  from  the  Lower  Potomac.     Donated  by  Walter 

Moreland.    2579i. 
Collections  of  fishes  from  the  Northwest  Branch,  Maryland,  and  from  Four  Mile  Run, 

Virginia.     Donated  by  Audubon  Ridgway.     25822. 
Small  collection  of  fishes  from  Mexico.     Collected  by  J.  T.  Scovell  and  A.  J.  Wool- 
man.     25859. 

SPECIMENS   SENT   FOR  EXAMINATION   AND   REPORT. 

Scales  of  the  gar-pike.    Received  from  J.  D.  Lucas,  Muriou,  S.  C.     (No.  1275.) 
Egg-case  of  shark,   G  ifrophurodns  franvibd.     From  E.  Staples,  jr.,  Riverside,  Cal. 

(No.  1583.) 
A  small  collection  of  fishes,  maile  in   Honduras  in  1892,  by  C,  W.  Richmond.     (No. 

1692.) 
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REPORT  ON  THE  DEPARTMENT  OF  MOLLUSKS 

(INCLUDING  CENOZOIC  FOSSILS) 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  William  H.  Dall,  Honorary  Curator, 


The  force  of  the  Department  of  Mollusks  during  the  past  year  has 
comprised,  besides  the  honorary  curator,  Mr.  Charles  Torrey  Simpson, 
aid,  Mr.  S.  Hazen  Bond,  copyist,  and  Miss  N.  C.  Beard,  copyist.  Dr. 
R.  E.  0.  Stearns,  of  the  U.  8.  Geological  Survey,  honorary  adjunct 
curator,  has  been  absent  on  sick  leave  during  nearly  the  whole  year, 
so  that  we  have  not  had  the  advantage  of  his  valuable  aid  and  advice 
in  the  work  of  the  department.  The  three  persons  mentioned  above 
have  comprised  the  salaried  for(*e  of  the  department.  Mr.  Gilbert  D. 
Harris  and  Mr.  Frank  Burns,  of  the  U.  S.  Geological  Survey,  in  the 
course  of  their  work  on  the  tertiary  invertebrate  fossils,  have  rendered 
incidental  assistance  on  that  part  of  the  collection.  The  writer,  with 
the  permission  erf  the  Director  of  the  U.  S.  Geological  Survey,  has  con- 
tinued to  act  as  honorary  curator. 

The  members  of  the  force  have  been  diligent,  faithful,  and  accurate 
in  their  work,  and  Mr.  Simpson  especially  has  devoted  much  time  out- 
side of  ordinary  office  hours  to  forwarding  the  work  of  the  department 
and  assisting  its  numerous  correspondents. 

GENERAL   OPERATIONS. 

The  routine  work  of  the  year  has  made  considerable  progress.  The 
number  of  registrations  which  are  tabulated  in  another  place  in  this 
report  is  less  numerous  than  for  some  years  previous,  because  more  time 
has  been  devoted  to  putting  the  collection  of  duplicates  in  order  and  to 
other  matters  set  forth  below.  As  the  arrears  of  material  not  admin- 
istered upon  have  been  reduced,  the  number  of  duplicates  has  increased, 
and  it  has  for  some  time  been  obvious  that  in  order  to  make  the  ex- 
changes often  called  for,  and  to  keep  informed  as  to  the  state  of  duplicate 
material,  it  was  urgently  required  that  the  latter  should  be  put  in  order 
for  reference.  Much  of  the  time  of  Mr.  Simpson  and  Mr.  Bond  has  been 
devoted  to  sorting,  naming,  cataloguing,  and  putting  away  the  duplicate 
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shells  in  niunbered.  boxes.  A  large  proportion  of  the  duplicates  is  now 
packed  in  small  boxes  in  the  storage-room,  each  bearing  its  catalogue 
number,  the  last  box  entry  being  No.  2035,  while  a  card-catalogue, 
alphabetically  arranged  under  the  names  of  the  species,  makes  it  possi- 
ble to  refer  at  a  moment's  notice  to  aiiy  duplicates  in  the  collection. 
Some  few  marine  collections  remain  to  be  reviewed  and  the  duplicates 
eliminated,  but  the  great  mass  of  duplicate  recent  and  fossil  shells  are 
now  arranged  in  orderly  and  accessible  condition,  occupying  over  1,700 
boxes,  each  plainly  marked  with  its  registraticm  number  and  name. 

The  drawings,  published  and  unpublished,  are  becoming  so  numer- 
ous that  here  also  cataloguing  and  arrangement  have  become  nec^essary. 
A  list,in  the  form  of  a  card- catalogue,  had  been  made  of  all  the  wood- 
cuts and  stereotypes  of  moUusks  illustrated  in  the  Smithsonian  Reports 
and  in  the  Proceedings  and  Bulletins  of  the  Museum  (with  certain  excep- 
tions). Stout  manilla  envelopes,  of  the  same  size  as  the  standard  library 
card,  have  been  used  to  contain  original  drawings,  whether  published 
or  unpublished,  while  in  a  blank  form,  stamped  on  the  outside  of  the 
envelope,  is  noted  the  catalogue  number  of  the  drawing,  the  registra- 
tion number  (in  the  Museum  regivster),  name,  and  provenance  of  the 
specimen  from  which  the  drawing  was  made,  together  with  the  publi- 
cation, volume,  plate,  figure,  number,  and  page  reference  of  the  engrav- 
ing made  from  the  drawing,  if  published.  The  latter  data  are  entered 
on  library  cards  in  cases  where  the  engraving  exists,  but  the  drawing 
is  not  extant.  These  cards  and  envelopes  are  arranged  together  alpha- 
betically under  the  name  of  the  species,  in  two  series,  one  comprising 
the  publishexl  and  the  other  the  unpublished  drawings,  so  that  refer- 
ence can  be  had  immediately  to  the  data  relating  to  any  species  which 
have  been  drawn,  or  of  which  a  figure  ha^s  been  published  in  the  publi- 
cations of  the  Museum  or  of  the  Smithsonian  Institution.  The  excep- 
tions to  this  comprise  the  figures  which  have  appeared  in  Bulletin  37, 
U.  S.  National  Museum,  which  contains  over  a  thousand  figures;  those 
figures  which  are  contained  in  the  series  of  Smithsonian  manuals  of 
land  and  fresh- water  shells  in  the  Miscellaneous  Collections  of  the  Insti- 
tution, and  a  set  of  stereotype  figures  derived  from  the  British  Museum 
publi(;ations.  As  the  cuts  above  named  are  indexed  in  the  publications 
referred  to,  and  thu^  easily  reached,  it  was  not  thought  worth  while 
to  undertake  the  considerable  labor  of  adding  them  to  the  catalogue 
until  other  more  pressing  matters  are  out  of  the  way. 

The  amount  of  labor  involved  in  these  various  directions  can  be 
better  appreciated  if  placed  in  tabular  form  as  follows : 

Species  of  duplicates  registered 1, 708 

Card-catalogue  of  the  same 1, 708 

Drawiugs  registered 576 

Enyelopes  for  the  same  tilled  out 576 

Cards  cataloguing  published  figures 603 

Total  eotries ,. : 5,171 
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It  will  be  observed  that  this  is  equal  to  5,171  registrations,  so  far  as 
the  clerical  labor  is  concerned,  and  if  we  a<ld  to  it  the  regular  entries 
for  the  year  in  the  Museum  Register,  we  have  a  total  of  about  7,700 
entries  as  against  about  5,800  for  1890-^91.  As  the  staff,  by  reason  of 
Dr.  Stearns'  absence  was  diminished  by  one  person,  the  equivalent  at 
the  lowest  estimate  of  25  per  cent  of  its  efficiency,  this  record  may  ])e 
regarded  as  satisfactory. 

Besides  the  work  above  referred  to,  the  general  operations  of  the 
department  comprise  the  preparation  of  special  reports  on  collections 
made  under  governmental  auspices  by  various  organizations,  such  as 
the  Fish  Commission,  the  Navy,  the  Revenue  Marine,  the  Agricultural 
Department,  and  special  expeditions.  In  this  line  various  x>apers  have 
been  printed  by  the  writer  and  other  members  of  the  staff,  a  reference 
to  which  will  be  found  in  the  Bibliography  (Section  iv).  Among  them 
is  a  pai>er  forming  Part  G  of  Bulletin  39  of  the  U.  S.  National  Museum, 
containing  instructions  for  collecting  and  preserving  moUusks,  notes 
on  the  arrangement,  outfit,  and  cat<aloguing  of  collections,  and  the  con- 
struction of  dredges.  This  it  is  thought  will  be  of  use  to  collectors  be- 
ginning work  on  the  Mollusca,  and  will  save  much  clerical  work  in 
writing  out  such  instructions  at  short  notice,  as  has  been  required  fre- 
quently in  the  past  on  the  starting  of  expeditions  undertaking  natural 
history  work. 

ACCESSIONS. 

The  number  of  accesssions  during  1891-'92  was  85,  against  79  in 
1890-^1.  Several  of  them  comi>ri8ed  large  series  of  valuable  and  inter- 
esting forms,  many  of  which  are  new  to  the  collection.  Among  the 
most  interesting  the  following  may  be  noted: 

From  Mr.  C.  F.  Ancey  were  received  a  nuinl)erof  rare  and  peculiar  species  from 
Africa,  including  several  of  the  forms  found  only  in  the  south  African  Lake  Tangan- 
yika. 

Mr.  W.  G.  Binney  presented  the  blocks  of  tigures  used  in  his  publications  of  the 
past  two  years,  thus  making  them  available  for  use  in  future  publications  of  the 
Masenm. 

Mr.  R.  W.  Brown,  of  Washington,  has  eontinne<l  to  present  to  the  Mnseum  the 
numerons  land-snails,  etc.,  which  are  found  from  time  to  time  in  his  importations  of 
foreign  fruit,  so  that  we  have  had  the  opportunity  of  observing  in  a  living  state  in 
an  improvised  snailery,  several  of  the  peculiar  types  of  Antillean  pulmonat«8. 

The  heirs  of  the  late  Oliver  N.  Bryan,  of  Marshall  Hall,  Md.,  in  accordance  with 
his  wish  presented  his  collection  of  fossils,  Indian  relics,  etc.,  to  the  National  Mu- 
seum, by  which  quite  a  number  of  fine  and  interesting  fossil  mollusks  fell  to  the  share 
of  this  department. 

To  Dr.  .J.  C.  Cox,  of  Sydney,  New  South  Wales,  through  Mr.  Charles  He<lloy  of  the 
Australian  museum,  we  are  indebted  for  alcoholic  specimens  of  the  remarkable  Ejyhip- 
podonta  MacdougaUii  Tate,  a  bivalve  related  to  (ialeomma  and  on  which  an  investi- 
gation of  its  anatomy  may  lie  based. 

Through  Mr.  Hugh  Fulton,  of  London,  by  exchange  and  purchase  a  number  of  rari- 
ties not  otherwise  obtainable  have  been  received,  including  a  fine  specimen  of  the 
extremely  rare  Voluta  auHca  which  formerly  belonged  to  the  Barclay  coUectiou. 
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From  Mr.  I.  Greegor,  of  Jacksonville,  Fla.,  a  number  of  interesting  specimens  have 
been  received,  mostly  from  Florida  and  the  Antilles. 

Mr.  Simpson,  of  the  department  of  mollusks,  joined  Mr.  J.  B.  Henderson,  jr.,  on  an 
expedition  to  the  west  coast  of  Florida,  which  proved  fruitful  in  results.  A  series  of 
the  specimens  collected,  so  far  as  they  might  be  useful  to  the  Museum,  was  presented 
by  Mr.  Henderson. 

Two  large  series  of  Japanese  mollnsks  have  been  received  during  the  year.  These 
accessions  greatly  enrich  that  department  of  the  collection,  each  containing  several 
rarities  which  were  not  comprised  in  the  other.  One  of  these  was  the  gift  of  the 
Rev.  H.  Loomis,  of  Yokohama,  and  the  other  was  received  in  exchange  for  other 
specimens  sent  to  Frederick  Steams,  esq.,  of  Detroit,  Mich.,  who  supplemented  it  by 
other  forms  from  Mauritius  and  the  Hawaiian  Islands. 

Another  gift  which  is  highly  appreciated  was  a  set  of  several  hundred  species  from 
St.  Helena,  probably  illustrating  the  whole  of  its  mollusk  fauna,  including  the  curious 
extinct  land  sheUs.  This  v6ry  interesting  contribution  was  received  from  Capt. 
W.  H.  Turtou,  of  the  Royal  Engineers,  Chatham,  England.  The  collection  of  which 
this  is  a  representative  set  was  reported  on  at  length  by  Mr.  E.  A.  Smith,  of  the  Brit- 
ish Museum. 

The  extinct  fresh-wat-er  mollusk  fauna  of  the  Colorado  desert  has  always  been  of 
great  interest.  One  by  one  the  species  have  been  found  living  in  springs,  to  which 
they  retreated  on  the  desiccation  of  the  ancient  lake.  One  alone  remained  to  be  dis- 
covered, Tryonia  clathrata  of  Stimpson ;  and  among  the  collections  of  the  expedition 
to  Death  Valley  made  by  Dr.  C.  Hart  Merriam  under  the  auspices  of  the  U.S. 
Department  of  Agriculture  this  has  been  at  last  secured,  living  in  a  spring  with  a 
water  temperature  of  97°  F.  in  the  Pahranagat  Valley.  This  is  certainly  one  of  the 
most  interesting  malacological  events  of  the  year. 

Through  the  efforts  of  the  Hon.  Rounsevelle  Wildman,  United  States  consul  at 
Singapore,  a  collection  representing  the  chief  marine  forms  of  that  vicinity  wae 
obtained  from  native  collectors. 

Mr.  Joseph  Willcox,  of  Philadelphia,  has  continued  to  contribute  to  the  collection 
of  Tertiary  fossils,  and  has  enriched  it  by  a  number  of  species  from  the  Tertiaries  of 
the  Carolinae  and  Florida. 

ASSISTANCE  TO  STUDENTS. 

The  work  of  assisting  studeiits  in  various  parts  of  the  country  to 
identify  their  local  faunae,  to  intelligently  direct  their  studies,  and 
answer  their  numerous  queries  on  various  branches  of  the  subject,  has 
always  been  regarded  as  an  important  fiinction  of  this  department,  and 
has  been  frequently  referred  to  in  the  previous  reports.  Correspondence 
of  this  kind  was  kept  up  in  1890-'91  with  160  persons,  involving  over  300 
letters  and  between  600  and  700  pages  of  writing,  besides  the  identifica- 
tion of  about  1,200  species  of  mollusks.  In  1891-'92  the  number  of  cor- 
respondents was  114,  and  the  number  of  pages  of  writing  involved  in 
the  correspondence  820.  The  number  of  species  identified  for  various 
students,  chiefly  by  Mr.  Simpson,  under  my  direction,  amounts  to  con- 
siderably over  3,000,  for  each  of  which  a  label  had  to  be  written. 

SPECIAL  RESEARCHES. 

A  reference  to  the  Bibliography  (section  iv)  will  indicate  the  direc- 
tion of  the  studies  carried  on  during  the  year.  The  report  on  the  later 
Tertiary  of  the  United  States  and  Mr.  Simpson's  paper  on  Floridian 
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UnioB,  thoagh  printed,  will  be  issued  a  few  days  too  late  to  appear  in 
the  Bibliography  of  this  year.  The  principal  labor  of  the  year  has  been 
bestowed  on  the  continuation  of  the  report  on  the  Florida  Tertiary  Mol- 
Insks,  for  the  Wagner  Institute,  of  Philadelphia;  preliminary  work  on 
the  moUusks  of  the  Galapagos  trip  of  the  U.  S.  Fish  Commission 
steamer  AlbatrosSj  and  also  those  collected  by  Dr.  O.  Banr;  and  on  the 
Unionidedj  to  which  group  Mr.  Simpson  is  giving  special  attention. 

STATE   OF  THE  COLLECTION. 

In  previous  reports  I  have  explained  why  it  is  not  yet  i)ossible  to 
give  the  exa(;t  number  of  species,  specimens,  duplicates,  etc.,  contained 
in  the  collection  under  my  charge.  In  my  last  report  it  was  estimated 
that  the  collection  contained  about  476,500  specimens,  of  which  one- 
fourth  are  preserved  in  alcohol.  During  the  year  about  6,225  speci- 
mens have  been  received,  which  would  make  a  present  total  of  about 
482,725  specimens  contained  in  the  collection.  The  number  of  entries 
in  the  register  for  1891-'92  was  2,546,  as  is  shown  in  the  accompanying 
table. 


Volume. 

From— 

106,856 
112,040 
122.524 

To- 

106,904 
112,400 
124.662 

Total. 

48 

300 

2,138 

Kemarks. 

xxm 

Volume  iu  uae. 

XXIV 

KeAtirved  for  foMila. 

XXVI 

Vuhiniti  in  use. 

Total  for  1891-'92 

2.546 

The  total  number  of  registrations  to  date,  deducting  all  duplications 
and  omissions  in  the  register,  is  103,113,  rei)resenting  about  309,000 
specimens.  The  number  of  workers  and  their  distribution  in  different 
parts  of  the  building  renders  it  necessary  to  use*  simultaneously  several 
volumes  of  the  register.  This  explains  why  the  preceding  table  is  nec- 
essary in  order  to  show  the  total  registraticms  for  the  year.  The  formal 
registrations  (with  the  gaps  alluded  to)  terminates  June  30,  1892,  with 
number  124,662. 


REPORT  OF  THE  DEPARTMENT  OF  VERTEBRATE  FOSSILS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


Hy  ().  V.  Marsii,  Honorary  ("urator. 


The  most  important  event  in  this  department  of  the  Museum  during 
the  past  year  has  been  the  tiecession  of  a  large  collection  of  vertebrate 
fossils  from  the  West,  sex^ured  by  the  honorary  curator  during  his 
official  work  for  the  U.  S.  Geological  Survey.  These  specimens  were 
prepared  in  New  Haven,  sent  to  the  National  Museum  in  July,  1891, 
and  pla<;ed  at  once  on  exhibition,  so  as  to  be  accessible  to  the  members 
of  the  International  (ieological  Congress,  which  met  in  Washington 
in  August  of  that  year.  This  collection  of  fossils,  which  is  more  exten- 
sive and  important  than  any  other  hitherto  received  by  the  Museum, 
is  arranged  in  a  wall-case  espe<rially  constructed  for  it,  extending  the 
entire  length  of  the  east  side  of  the  exhibition  room. 

These  specimens,  selected  by  the  honorary  curator  as  the  tirst  instal- 
ment of  his  official  collections  to  be  placed  in  the  National  Museum, 
are  all  of  large  size,  and  especially  characteristic  of  three  important 
geological  horizcnis  of  the  West.  The  ceratops  beds  of  the  upper  Cre- 
taceous of  Wyoming  are  here  represented  by  three  skulls  and  other 
rare  remains  of  thegiganti«*  horned  dinosaurs  recently  described,  and 
an)ong  these  fossils  is  the  type  of  Trirerafops  elaiun  Marsh.  From  the 
Brontotherium  beds  of  Nebraska  and  Dakota  is  shown  a  very  c/)mplete. 
series  of  skulls  and  portions  of  skeletons  of  the  huge  Miocene  mam- 
mals of  the  family  Jlrontotherida',  This  series  contains  ten  good  skulls 
representing  several  genera,  and  is  by  far  the  most  important  colle«- 
ticm  of  the  group  ever  placed  on  exhibition.  The  horizon  of  the  Plio- 
cene, known  as  the  Pliohippus  beds,  is  likewise  represented  by  skulls 
and  other  remains  of  extinct  sp(»cies  of  the  Rhinoceros  family,  espe- 
cially of  the  genus  Aceratherium.iil]  from  Phillips  County,  Kans.  A 
few  other  Tertiary  fossils  and  some  rare  casts  are  included  in  this  col- 
lecticm,  but  the  limited  space  available  prevented  the  exhibition  of  a 
more  extensive  s(»ries. 

This  collection,  when  s(»nt  from  New  Haven  in  .*i3  boxes,  weighed 
0,860  pounds.  It  has  now  been  catalogued  and  well  arranged  by  Mr. 
F.  A.  Lucas,  assistant  curator,  whose  services  in  other  res])ects  have 
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been  of  great  value  tx)  the  department.  The  catalogue  numbers  em- 
bracing this  collection  extend  from  1201  to  1582,  as  recorded  in  the 
National  Museum  register  of  vertebrate  fossils.  The  greater  part  of 
this  collection  was  obtained  by  Mr.  J.  B.  Hatcher,  and  a  careful  record 
of  all  the  localities  has  been  preserved. 

Another  iinportant  collection  of  72  large  boxes  of  vertebrate  fossils, 
sent  from  New  Haven  in  1886  by  the  honorary  curator,  still  remains  in 
storage,  as  there  is  no  room  for  its  exhibition  in  the  National  Museum 
The  Smithsonian  numbers  of  these  boxes  are  6(501  to  6672. 

The  honorary  curator  of  this  department  has  recommended  to  the 
director  of  the  Museum  that  other  wall-cases  for  vertebrate  fossils  be 
constructed  on  the  three  remaining  sides  of  the  exhibition  room,  as  this 
space  will  be  needed  eventually,  if  the  specimens  already  secured  and 
now  under  investigation  are  all  placed  on  exhibition.  One  side  could 
then  appropriately  be  devoted  to  the  extinct  reptiles  of  the  Triassic 
and  Jurassic,  another  to  those  from  the  Cretaceous,  while  the  third 
and  fourth  would  be  required  for  the  vertebrate  fossils  of  the  Tertiary 
alone. 

During  the  past  year  the  honorary  curator  of  this  department  has 
published  a  number  of  papers  relating,  in  part,  to  the  collections  above 
described,  but  these  publications  belong  more  appropriately  to  his 
work  in  connection  with  the  IT.  S.  Geological  Survey.  In  two  memoirs 
now  in  i)reparation,  however,  he  will  give  full  descriptions  of  the  more 
important  specimens  he  has  recently  deposited  in  the  National  Museum. 

The  collection  of  vertebrate  fossils,  which  has  been  catalogued  partly 
with  the  osteological  specimens  and  partly  in  a  separate  book,  has 
been  recatalogued  during  the  year  in  a  volume  specially  devoted  to 
vertebrate  fossils. 

During  the  year  1,124  catalogue  entries  were  made,  and  1,061  speci- 
mens were  added  to  the  collection. 


REPORT  ON  THE  DEPARTMENT  OF  INSECTS  IN 
THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  C.  V.  Riley,  Honorary  Curator. 


Althoagli  most  of  the  time  daring  the  past  fiscal  year  has  been 
devoted  to  the  study  collections  in  the  laboratory,  some  improvements 
have  been  made  in  the  exhibit  collections,  especially  in  the  systematic 
series,  where  numerous  illustrations  and  si^ecimens  have  been  added, 
making  it  almost  complete. 

ACCESSIONS. 

Many  important  accessions  have  been  received  during  the  year, 
among  which  the  following  may  be  mentioned  : 

(1)  One  hundred  and  thirty-five  species  iu  about  400  specimens  of  lleteroptera, 
collected  in  various  parts  of  the  world,  authoritatively  named,  from  Prof.  A.  L.  Mon- 
tandon,  Bucarest,  Roumania  (Ace.  24579,  25244,  and  25520).  The«e  have  in  part  been 
paid  for  by  exchange. 

(2)  Series  of  Califomian  insectii,  collected  by  Mr.  D.  W.  Coquillet,  of  Los  Angeles, 
Cal.,  and  transferred  to  the  Museum  collection  by  the  curator,  as  follows:  Diptera, 
23  species. iu  182  specimens  (Types);  Coleopteray  about  100  species  in  720  specimens; 
Orthopterttf  35  species  in  116  specimens;  Hymenoplera,  109  species  in  400  specimens ; 
HomopterOf  40  species  in  200  specimens ;  Heniipteray  107  species  in  575  specimens ; 
Lepidoptera,  56  species  iu  159  specimens;  Neuroptei-a,  17  species  in  43  specimens; 
includes  much  valuable  material  in  all  orders  (Ace.  24628,  24816,  24890,  24950,  25005, 
25111,  25356,  25400). 

(3)  From  the  Department  of  Agriculture:  Collection  of  insects  made  by  Mr.  A. 
Koebelo  daring  the  Death  Valley  Expeditiou  from  the  Department  of  Agriculture  in 
the  spring  of  1891.  Contains  about  636  specie.s  in  3,473  specimens.  Good  and  excel- 
lently preserved  material. 

(4)  Collection  of  Lepidoptera  (native  and  exotic)  from  Mr.  G.  Beyer,  of  New  York. 
Nine  hundred  species  in  about  1,900  specimens,  nearly  all  large  and  showy  forms, 
besides  many  North  American  and  European  species  new  to  our  collection.  This  is 
the  largest  acquisition  of  tropical  butterflies  ever  made  by  the  Museum.  It  was 
obtained  by  exchange  for  a  corresponding  number  of  North  American  Coleoptera 
A'om  our  duplicate  series,  that  were  new  to  Mr.  Beyer's  collection.  This  one  and 
the  previous  accession  are  the  most  valuable  during  the  year.     (Ace.  25378.) 

(5)  Collection  of  Aculeate  Hymenoptera,  about  4,000  specimens  of  675  North  Ameri- 
can species  (including  types  of  25  species  described  by  Mr.  William  Fox),  and  100 
exotic  species  from  Mr.  William  Fox,  Academy  Natural  Sciences,  Philadelphia.  Pur- 
chased by  the  Museum.     (Ace.  25769.) 

(6)  Collection  of  insects  of  all  orders,  made  by  Mr.  H.F.  Wickham  in  the  North- 
western States,  British  Columbia,  and  Alaska.  About  1,200  specimens,  transferred 
to  the  Mnseum  collection  by  the  curator.     (Ace.  25554.) 

(7)  Lepidotera  from  Trinidad,  about  15,000  specimens  of  95  species,  from  Mr.  G. 
Tomer  Wayman,  Port-of-Spain,  Trinidad.     Purchased  by  the  Museum.     (Ace.  25335.) 


i 


172  REPORT   OF   NATIONAL   MUSEUM,  1892. 

(8)  Twenty-Heveu  species  miscellaneous  insects  iu  about  200  specimens,  mostly 
from  Galapagos  Islands,  from  the  U.  S.  Fish  Commission.     (Ace.  25157.) 

(9)  Two  hundred  and  twelve  species  of  New  Zealand  Coleoptera  in  about  400  speci- 
mens, from  Auckland  Museum,  New  Zealand,  from  T.  F.  Cbeeseman,  intended  for 
exchange.     (Ace.  24957.) 

(10)  Sixty-six  species  of  authoritatively  named  exotic  Orthoptera  from  Prof.  H. 
do  SausHure,  Mus6e  d'Histoire  Natnrelle,  Geneve,  Suisse.  This  collection  was  obtained 
by  the  curator  and  by  him  transferred  to  the  Museum  collection.     (Ace.  25271.) 

(11)  Types  of  16  species  of  Muscida^,  described  by  Prof.  C.  H.  Tyler  Townsend,  Las 
Cruees,  New  Mexico,  and  some  other  insects  from  Prof.  Townsend.     (Ace.  25792.) 

(12)  Tyjies  of  3  new  species  of  Odonata,  from  Mr.  P.  C.  Calvert,  Academj'  Natural 
Sciences,*  Philadelphia.     (Ace.  25609.) 

( 13)  Types  of  Scudder's  articles  on  fossil  insects  iu  Hay  den's  report  of  U.  S.  Geologi- 
cal Survey,  Vol.  xiii,  from  Maj.  J.  W.  Powell.     (Ace.  24593.) 

(14)  From  the  curator,  100  species  of  Scolytidae,  mostly  exotic,  including  many 
types,  from  Dr.  W.  Eiclihotf,  Strasburg,  Germany.     (Ace.  25498.) 

(15)  Ten  species  iu  42  specimens  of  Orthoptera,  including  some  types,  from  Prof. 
Jj.  Brnner,  Lincoln,  Nebr.     (Acr.  24976.) 

(16)  Twenty-four  species  of  North  American  Coleoptera,  new  to  collection,  col- 
lected by  Mr.  L.  £.  Ricksecker,  San  Diego,  Cal.,  and  transferred  to  the  Museum  col- 
lection by  the  curator.     (Ace.  24940.) 

(17)  Two  hundred  specimens  of  vjirious  orders,  collected  in  Texas  by  Mr.  F.  G. 
Sohaupp,  and  transferred  to  the  Museum  collection  by  the  curator.     (Ace.  25110.) 

(18)  Twenty-four  sjiecies  of  North  American  Coleoptera,  new  to  collection,  from 
Mr.  F.  C.  Bowditch,  Brookline,  Mass.     (Exchange.)     (Ace.  25593.) 

(19)  Male  specimens  of  Dytiasten  fjranii  Horn  from  Mr.  Ike  Patrick,  Crown  King, 
Ariz.     (Ace.  24915.) 

Numerous  valuable  specimeus  have  been  added  to  the  collections 
without  accession  numbers  bv  the  curator  and  his  assistants. 

Asa  temporary  accession  may  be  mentioned  a  large  collection  of  West 
Indian  Hemiptera  and  parasitic  Hymenoptera,  sent  to  the  curator  for 
systematic  study  by  the  West  India  Committee  of  the  British  Museum. 

ROrTINE   WORK. 

This  has  consisted  in — 

(1)  Making  up  collections  for  (exchange,  some  of  which  are  the  fol- 
lowing: 

(a)  A  series  of  57  species  of  Scolytiflae  for  Dr.  Wm.Eichhofif,  Stras- 
burg, GjBrmany,  in  return  for  Ace.  25498. 

[h)  A  series  of  35  species  of  Scolytidjv  for  A.  1>.  Hopkins,  Morgan- 
town,  W.  Va. 

(v)  A  series  of  900  species  of  ('oleoptera  for  Mr.  (1.  Beyer,  New  York, 
in  return  for  Ace.  25378. 

((})  A  series  of  Hemiptera  for  Prof.  A.  L.  Montan(h)n,  Bucharest, 
Boumania. 

(f)  A  series  of  24  species  of  Coleoptera  for  Mr.  I^\  (\  Howdit<*h, 
Brookline,  Mass.,  in  return  for  Ace.  25593. 

(/)  Sixty-nine  species  of  Elat^rida*  for  Mr.  H.de  Buysson.Chate^iu 
de  Vernet,  Allier,  France. 

(2)  Reporting  <m  accessions  sent  for  examination  and  report.  One  hun- 
dred and  seventy-two  of  these  reports  have  been  made  during  the  year. 


DEPARTMENT   OF   INSECTS.  173 

(3)  The  iiamiDg  of  specimens  for  collectors.  Fifty-two  larger  and 
smaller  series  of  insects  of  all  orders  have  been  identified  for  corre- 
spondents, representing,  about  3,000  species. 

(4)  The  selection  of  material  to  be  sent  to  specialists  for  study  and 
determination,  as  here  indicated: 

(a)  A  series  of  Californian  Hemiptera-Heteroi)tera  has  been  sent  to 
Prof.  A.  L.  Montandon  of  Bucarest,  Koumania. 

{b)  The  material  in  the  Noctuid  genera  Xylomiges  and  Cncullia  was 
sent  to  Prof.  J.  B.  Smith,  New  Brunswick,  N.  J.,  to  assist  him  in  his 
study  of  these  groups. 

(c)  A  series  of  Geometridai,  mostly  collected  in  the  Death  Valley, 
C'alifornia,  was  sent  to  Dr.  A.  S.  Packard,  of  Providence,  for  determina- 
tion. 

{d)  A  small  series  of  Diurnals  w  as  spnt  to  Mr.  W.  H.  Edwards  for 
determination. 

(e)  Several  smaller  series  and  all  the  Odonata,  colle<!ted  by  Dr.  Ab- 
bott in  Africa,  have  been  sent  to  Dr.  P.  C  Calvert,  Academy  Natura 
Sciences,  Philadelphia,  for  systematic  study. 

(/)  A  complete  representation  of  the  Museum  collection  in  theRhyn- 
chophorus  Tribe  Barini  has  been  sent  to  ('apt.  T.  L.  I'asey,  New  York, 
who  has  underta.ken  to  monogi*aph  the  gi-oup. 

{g)  A  series  of  Geometridai  has  been  sent  to  Rev.  George  D.  Hulst, 
Brooklyn,  N.  Y.,  for  identification. 

(h)  All  the  material  in  the  Hemipterous  family  Veliidai  has  been 
borrowed  by  Mr.  II.  E.  Sunmiers  for  study. 

(f)  The  undetermined  Lepidoptera  collected  in  Africa  by  Dr.  W.  L. 
Abbott  have  been  sent  to  Dr.  W.  J.  Holland,  Pittsburg,  Pa.,  for  study. 

(5)  The  work  of  arranging  in  permanent  shape  all  the  collections. 

In  the  Diptera^  mentioned  in  the  last  annual  report  as  being  for  the 
most  part  arranged,  the  remaining  families  have  been  classified  as  far 
as  they  are  studied  in  our  fauna.  In  the  Lepidoptera  the  North  Ameri- 
can Diurnals,  Sphingid,  Bonibycid,  and  Geometrid  families  have  been 
completely  rearranged  according  to  the  last  published  classification, 
and  the  very  large  accessions  incorporated.  Of  North  American  Diur- 
nals 410  species  are  represented,  and  of  (jeometrids  about  200  North 
American  and  162  European  speines.  A  systematic  arrangement  has 
also  been  made  of  the  tropical  Diurnals,  and  they  are  represented  as 
follows : 

Species. 

From  Mexico  and  Central  America 169 

From  West  Indies  (outside  of  Trinidad) 10 

From  Trinidad  (aU  of  Ace.  25,335) 95 

From  South  America 255 

From  Asia 42 

From  Australia 17 

From  Africa  (outside  of  Abbott  collection ) 50 

In  the  Orthoptera  the  North  American  collection  has  been  rearranged, 
now  occupying  three  full  cabinets  with  sixty  drawers,  and  contaiuiu^ 
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597  species  in  5,925  specimens,  besides  numerous  duplicates  separately 
arranged.  In  tlie  Neuroptera  the  North  American  species  have  been 
arranged  in  one  cabinet  with  twenty  drawers,  and  count  348  species 
(only  211  species  named)  in  1,185  specimens.  In  the  Coleoptera  the 
exotic  species  have  been  arranged  in  seventy-six  single  and  double  fold- 
ing boxes. 

The  number  of  species  represented  in  our  collection  of  this  order  is 
as  follows: 

Coleoptera  from—  Species. 

Europe 3, 200 

Asia 236 

Japan 63 

AustraUa 312 

New  Zealand 310 

Madagascar 28 

Africa 450 

Sonth  America 760 

Hawaii 81 

Central  America 1, 200 

West  Indies 100 

United  States  and  Canatla 7, 000 

Total 13,740 

In  the  Hymenoptera  some  of  the  families  have  been  studied  and  the 
accessions  incorporated. 

(6)  Mounting,  expanding,  and  labeling  specimens  for  the  collection. 
Much  time  is  taken  up  by  this  work,  as  a  large  percentage  of  the  acces- 
sions arrive  unmounted  and  all  have  to  be  labeled  before  distribution 
in  the  collections. 

Most  of  the  special  researches  b^ed  upon  museum  material  are 
mentioned  under  the  paragraph  relating  to  routine  work.  In  addi- 
tion fo  these,  however,  Mr.  W.  H.  Ashmead  has  completed  his  mon- 
ograph of  the  Proctotrypida3.of  North  America,  based  very  largely 
on  Museum  material.  This  is  the  first  monograph  written  upon  the 
American  representations  of  this  group. 

Dr.  George  Marx  has  had  at  his  disposal  the  Acarians  of  the  family 
Ixodidae,  belonging  to  the  collection,  and  is  engaged  upon  a  monograph 
of  the  family. 

PRESENT  STATE   OF  THE  COLLECTION. 

During  the  last  year  about  16,000  specimens  have  been  added  to  the 
collection.  The  last  catalogue  entry  for  June,  1891,  is  740,  and  for 
June,  1892,  is  1,041.  The  whole  collection  was  carefiilly  examined  for 
museum  pests  during  the  month  of  June,  and  was  found  to  be  in  a 
highly  satisfactory  condition. 


REPORT  ON  THE  DEPARTMENT  OF  MARINE  INVERTEBRATES 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  Richard  Rathbun,  Honorary  Curator, 


Much  progress  has  been  made  during  the  past  year  in  the  study  of  the 
collections  belonging  to  this  department,  especially  of  the  higher  crusta- 
ceans, and  in  the  preparation  of  reports  relating  to  them.  As  the  west 
hall  of  the  Smithsonian  Institution  has  remained  closed  during  this 
entire  period,  owing  to  delays  in  the  completion  of  the  repairs,  it  has 
not  been  possible  to  t^ke  any  active  steps  toward  the  improvement  of 
the  exhibition  series,  although  a  very  fair  display  has  been  maintained 
in  the  temporary  quarters  allotted  for  this  purpose  in  the  ftsh  hall  ad- 
jacent. There  has  been  a  marked  increase  over  the  previous  year  in 
the  number  as  well  as  in  the  aggregate  extent  and  value  of  the  acces- 
sions which  have  been  received  from  many  diverse  sources.  Much 
time  has  necessarily  been  required  in  caring  for  these  additions,  and  in 
attending  to  the  continued  preservation  of  the  general  collections, 
which  have  now  attained  so  large  a  size  as  to  severely  tax  the  storage 
accommodations  assigned  to  them.  But  few  changes  have  been  made 
in  the  quarters  occupied  by  this  department,  and  they  remain  there- 
fore in  essentially  the  same  condition  as  described  in  the  last  report. 

The  curator  has  exercised  only  a  general  supervision  over  the  affairs 
of  the  department,  leaving  to  the  assistant  curator,  Mr.  James  E.  Bene- 
dict, and  to  Miss  M.  J.  Rathbun,  the  burden  of  the  work,  which  has  been 
attended  to,  as  heretofore,  in  the  most  thorough  and  cx)nscientious 
manner. 

The  total  number  of  accessions  received  was  forty-six.  The  largest 
contribution  was  made  by  the  U.  8.  Fish  Commission  and  consisted 
mainly  of  crustaceans,  chiefly  brachyura  and  anomoura,  represented  by 
many  species  and  a  very  large  number  of  specimens,  the  same  having 
been  collected  by  the  steamer  Albatross  in  the  North  Pacific  Oc^an 
and  Bering  Sea;  by  the  steamer  Fish  Haivk  and  the  schooner  Grampus 
on  the  Atlantic  sea  coast,  and  by  Prof.  B.  W.  Evermann  in  Texas.  It 
also  included  a  small  collection  of  avian  entozoa  made  by  Prof.  Edwin 
Linton  in  the  Yellowstone  National  Park. 
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The  other  more  important  iU'cessions  were  the  following:  From  the 
Australian  Museum,  Sydney,  New  South  Wales,  24  species  of  Aus- 
tralian echini,  14  of  which  were  new  to  our  collection,  13  species  of  As- 
teroidea  and  50  species  of  brachyura  and  anomoura ;  the  Rev.  <  'anon  A. 
M.  Norman,  of  England,  22  species  of  European  Paguridre  and  Pycno- 
gonida* ;  Mr.  George  S.  Brady,  England,  a  named  series  of  Biitish  fresh- 
water Cyclopidse;  Rev.  H.  Loomis,  a  large  dried  collection  of  crusta- 
ceans, echinoderms  and  sponger,  from  Japan ;  the  Otago  Museum,  Dune- 
din,  a  collection  of  New  Zealand  crustaceans;  Mr.  John  Murray,  Edin- 
burgh, Scotland,  many  specimens  of  hermit  crabs,  Eupa<furu^^  from  the 
Firth  of  Clyde;  Mr.  P.  L.  Jouy,  a  number  of  fresh- water  crabs  and 
crayfishes  from  Lake  Ghapala,  Mexico,  and  crustaceans,  echini,  and 
worms  from  Guaymas;  Dr.  T.  H.  Morgan,  of  Bryn  Mawr  College,  a  col- 
lection of  crustaceans  from  Jamaica;  O.  F.  Cook  and  11.  R.  Jaquay,  a 
series  of  Oniscida^  from  different  parts  of  the  United  States;  the  King- 
ston Exposition,  Kingston,  Jamaica,  a  large  and  very  fine  series  of 
dried  specimens  of  commercial  sponges;  J.  V,  Henderson,  Jr.,  and  C.  T. 
Simpson,  a  miscellaneous  assortment  of  crustaceans  from  the  west  coast 
of  Florida;  Lieut.  F.  E.  Sawyer,  XJ.  S.  Navy,  Brazilian  (Tustaceans  ob- 
tained during  a  trip  in  connection  with  the  World's  Columbian  Expo- 
sition. The  remaining  contributions,  while  of  smaller  size  than  those 
enumerated,  have  also  added  many  valuable  specimens  to  the  collection. 

Two  half-unit  upright  cases  filk»d  with  large  jars  of  especially  inter- 
esting alcoholic  specimens,  su(jh  as  crinoids,  deei>-sea  pennatuljc,  echi- 
noderms, and  crabs,  have  been  added  to  the  exhibition  series  in  the  fish 
hall,  and  Mr.  Benedict  has  also  experimented  in  the  matter  of  making 
dried  preparations  of  crustaceans  for  display  i)urposes.  This  it  is  not 
generally  difficult  to  accomplish  with  the  brachyurans  or  true  crabs,  but 
the  hermit  crabs  and  shrimps  are  less  amenable  to  such  treatment,  owing 
to  their  thinner  shells  and  more  delicate  appendages.  It  is  expected, 
however,  that  entirely  satisfactory  specimens  can  be  prepared  by  care- 
ful treatment,  and  if  the  trials  now  being  made  turn  out  successfully  it  is 
proposed  to  increase  the  display  collection.  Another  direction  in  which 
experimental  work  is  being  conducted  by  Mr.  Benedict  has  reference  to 
the  manufiwturc  of  a  plastic  substance  suitable  for  making  reproduc- 
tions of  the  softer  animals  and  sufficiently  durable  for  exhibition  pur- 
poses, llis  eftorts  have  already  met  with  much  success  and  i)romise  im- 
portant results  not  only  for  this,  but  also  for  several  of  the  other  de- 
partments of  the  Museum. 

The  customary  routine  wcuk  of  the  department,  such  as  the  mainte- 
nance of  the  collections,  the  periodical  overhauling  of  all  the  si)eci- 
mens  to  insure  their  i)reservatioH  by  the  renewal  of  alcohol  or  the 
removal  of  Museum  pests,  the  assorting  of  recent  additions,  their  cat.a- 
loguing,  labeling,  etc.,  has  been  regularly  attended  to,  and  has  occu- 
pied a  very  large  amount  of  time.  In  the  course  of  all  systematic 
studies  the  si>ecimen8  of  each  species  reganled  as  duplicates  have  been 
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separated  at  once  from  tlie  reserve  series,  aud  the  material  for  prepar- 
ing new  sets  for  distribution  to  educational  institutions  has  therefore 
been  gradually  accumulating.  Many  such  special  sets  have  also  been 
made  up  aud  disposed  of  as  explained  elsewhere.  Much  of  the  mate- 
rial in  the  line  of  marine  invertebrates  derived  from  the  recent  inves- 
tigations of  the  Fish  Commission  has  been  assorted  in  this  department, 
and  several  of  the  groui>s  which  are  still  unassigned  for  study  have 
likewise  been  stored  here.  Progress  has  been  made  with  the  card  or 
reference  catalogue  corresi>onding  with  the  work  in  the  identification 
of  species,  and  so  far  as  the  collections  are  determined,  it  forms  a  con- 
venient index  to  them.  Collections  of  crustaceans  borrowed  from 
Union  College  and  the  Pe^body  Museum  of  Yale  University  for  pur- 
poses of  comparison  have  been  returned  to  these  institutions. 

Some  steps  have  been  taken  toward  preparing  an  exhibition  illus- 
trating the  scope  of  this  department  for  the  World's  Columbian  Expo- 
sition. These  have  consisted  mainly  in  determining  the  family  groups 
represented  by  the  known  American  marine  invertebrates  and  in  ascer- 
taining our  desiderata  in  that  respect.  No  more  instructive  exhibit 
for  the  use  of  biological  students  could  be  planned  than  one  contain- 
ing essentially  all  of  these  families,  suitably  disx)layed,  and  with  accom- 
panying descriptive  labels. 

The  amount  of  catah)guing  done  during  the  year  is  explained  in  the 
following  table : 


(troiip. 


CmHtaceana 


WomiB 

Echinodcrms  and  cu'lenterates 
Sponges  and  protozoans 

Total 


Kd  tries  to 
1891. 

June  30— 
1892. 

Entries 
made  dur- 
ing year. 

:ri,  HU 

16,987 

l,17;i 

4,9a5 

4,958 

23 

J  7,  540 

17,759 

119 

6,315 

6,318 

«      :» 

1, 318 


Mr.  Benedict  and  Miss  Eathbun  have  completed  and  published  in  the 
proceedings  of  the  Museum  a  monograph  upon  the  genus  Paiwpeus  of 
crabs,  which  is  represented  in  the  Museum  collection  by  25  species,  of 
which  6  were  previously  und(»scribed.  The  hermit  crabs  belonging  to 
the  genus  Eupagurun^  of  which  80  species  are  contained  in  our  collec- 
tion, have  received  much  attention  from  Mr.  Benedict,  and  a  complete 
rei>ort  upon  the  group  is  now  in  course  of  preparation.  Explorations 
during  the  past  few  years,  especially  by  the  steamer  Albatross  in  the 
North  Pacific  Ocean,  have  added  37  new  species  to  this  genus,  and  pre- 
liminary descriptions  of  these  by  Mr.  Benedict  have  recently  appeared 
in  the  Proceedings.  He  has  also  submitted  for  publication  a  paper 
upon  the  Corystoid  crabs  of  the  genera  Telmessus  and  Erimacrnsj  illus- 
trated with  three  plates,  and  has  reported  upon  a  collection  of  crusta- 
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ceans  obtained  in  the  vicinity  of  Kingston,  Jamaica,  by  Dr.  T.  H.  Mor- 
gan. The  latter  report  was  printed  in  one  of  the  Johns  Hopkins  Uni- 
versity circnlars,  and  the  specimens  have  been  de|)ositcd  in  the  National 
Museum. 

Catalogues  of  the  Periceridae  and  Maiidie,  families  of  maioid  crabs, 
as  represented  in  our  collection,  have  been  completed  by  MissEathbun, 
and  she  is  at  present  at  work  upon  the  family  Inachidse.  She  has  also 
prepared  a  list  of  the  crustaceans  obtained  on  the  coast  of  Texas  by 
Prof.  B.  W.  Evermann,  during  a  recent  fishing  investigation,  for  pub- 
lication in  the  Bulletin  of  the  Fish  Commission.  Large  numbers  of 
crustaceans  belonging  to  other  families  than  the  above,  principally  the 
result  of  Fish  Commission  explorations,  but  some  derived  from  other 
sources,  have  been  identified  and  will  be  made  the  subject  of  report  at 
a  fixture  time. 

The  department  is  indebted  to  Union  College,  Schenectady,  N.  Y., 
the  Bufli'alo  Society  of  Natural  History,  and  Mr.  F.  A.  Steams,  of  Detroit, 
for  the  loan  of  specimens  of  crustaceans  which  were  desired  for  exam- 
ination and  comparison  in  connection  with  the  studies  above  referred 
to;  and  also  to  Mr.  J.  E.  Ives,  of  the  Philadelphia  Academy  of  Natural 
Sciences,  for  assistance  in  comi)aring  specimens  sent  from  Washington 
with  the  collections  of  that  society.  Prof.  S.  I.  Smith,  of  Yale  Univer- 
sity, has  returned  to  this  Museum  for  study,  the  maioid  crabs,  the 
Pagnridic  and  Porcellanidie  belonging  to  the  earlier  collections  of  the 
Fish  Commission,  and  some  Brazilian  crustaceans  collected  by  the  cura- 
tor. Mr.  C.  S.  Dolley  has  also  returned  the  crustaceans  obtained  by 
the  steamer  Albatross  in  the  Bahama  region,  and  sent  to  him  for  exam- 
ination a  few  years  ago. 

Prof.  A.  E.  Verrill  and  Miss  K.  J.  Bush  have  continued  their  studies 
nponthe  Fish  Commission  collections,  the  property  of  the  National  Mu- 
seum, now  deposited  under  Prof.  Vemll's  charge  at  the  Peabody  Mu- 
seum of  Yale  University.  Prof.  Walter  Faxon,  of  the  Museum  of  Com- 
parative Zoology  at  Harvard  College,  has  reported  upon  the  crayfishes 
received  in  recent  accessions,  including  a  new  species  obtained  in  Mexico 
by  Prof.  A.Duges;  and  the  specimens  of  Oniscida*  have  been  sent  for 
examination  to  Profs.  O.  F.  Cook  and  H.  E.  Jaquay,  of  Syracuse  Univer- 
sity, Syracuse,  N.  Y.,  who  are  proposing  to  monograph  that  family. 
Prof.  Kdwin  Lint^m,  of  Washington  and  Jeflferson  College,  has  described 
a  number  of  bird cntozoa  collected  by  Mr.  P.  L.  Jouy,  at  (iuaymas,  Mex- 
ico, and  by  himself  at  the  Yellowstone  National  Park,  and  a  paper  upon 
the  snbject  has  been  published. 

Although  no  regular  fishery  investigations  were  undertaken  by  the 
U.  S.  Fish  Commission  stc»amer  Albatross  during  the  past  year, yet  inci- 
dental dredgings  were  made  during  a  cruise  to  Bering  Sea  with  the 
United  States  Seal  Commissioners,  in  the  summer  of  1891,  and  during 
the  hydrographic  survey  for  a  cable  route  between  California  and  the 
Hawaiian  Islands  the  following  winter.    Many  interesting  and  several 
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new  forms  of  deep-sea  ill  vertebrates  were  obtained  in  the  course  of  both 
of  these  expeditions,  and  shore  collecting  was  also  carried  on  at  Hono- 
lahi.  The  investigations  of  the  steamer  Fink  Hawk  and  the  schooner 
Grampus  on  the  Atlantic  coast  have  been  limited  to  the  shallow  and 
surface  waters,  and  while  the  natural  history  colle(;tions  obtained  by 
them  are  not  extensive,  they  will  eventually  add  some  material  of 
importance  to  this  department. 

Ten  sets  of  duplicate  marine  invei'tebrates,  belonging  to  series  No. 
IV,  the  composition  of  which  has  been  described  in  previous  report4s, 
have  been  distributed  to  educational  institutions,  as  follows:  Biolog- 
ical School,  Avon-by-the-sea,  N.  J.;  Wells  College,  Aurora,  N.  Y.; 
Trinity  University,  Durham,  N.C.;  Fort  Worth  University,  Fort  Worth, 
Tex.;  State  Normal  School,  Mankato,  Minn.;  Iowa  State  Normal 
S<*.hool,  Cedar  Falls,  Iowa;  State  Normal  School,  Whitewater,  Wis.; 
Mansfield  Memorial  Museum,  Mansfield,  Ohio;  Leiand  Stanford  Junior 
University,  Menlo  Park,  Cal.;  Pennsylvania  State  Normal  School,  Mil- 
lersville.  Pa. 

The  following  special  collections  have  also  been  supplieil,  namely: 
To  the  Australian  Museum,  Sydney,  New  South  Wales,  73  species  of 
eehinoderms;  totheUniversityof  Toronto, Toronto, Canada,  73  species  of 
echinoderms  andcoilenterates;  to  Tulane  University,  New  Orleans,  La., 
13  species  of  corals,  27  species  of  echinoderms,  and  23  species  of  crusta- 
ceans; to  the  Koyal  Zoological  Museum,  Copenhagen,  Denmark,  a  large 
series  of  radiates  and  crustaceans;  to  the  National  Deaf  Mute  College, 
Kendall  Green,  Washington,  D.  C,  37  species  of  corals,  echinoderms, 
hydroids,  and  si>onges.  A  number  of  other  institutions  and  of  individ- 
uals have  likewise  been  furnished  with  a  few  species  eac^h,  generally 
for  purposes  of  special  study  or  to  sup[)ly  deficiencies  in  their  collec- 
tions. 
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By  Frederic  A.  Lucas,  Attaistant  Curator. 


The  general  work  of  the  year  has  been,  as  heretofore,  mainly  in  the 
preparation  and  arrangement  of  ostef)logical  material,  but  much  has 
been  accomplished  for  the  department  of  vertebrate  fossils,  the  work 
of  that  department  being,  so  far  as  the  Museum  is  concerned,  carried 
on  by  the  Department  of  Comparative  Anatomy. 

The  most  important  a<*cession  of  the  year  was  the  skeleton  of  a  young 
sperm  whale,  obtained  through  the  courtesy  of  the  Life-Saving  Service, 
from  the  station  at  Green  Eun  Inlet,  Capt.  J.  J.  Dunton,  keeper.  Many 
fishes  have  been  received  from  the  XT.  S.  Fish  Commission  in  ox)nnec- 
tion  with  their  work  for  the  World's  Columbian  Exposition,  among 
them  a  fine  tarpon  and  a  specimen  of  the  opah,  Lampris  luna,  the 
latter  having  a  special  vahie  as  being  the  first  example  taken  near  our 
coast.  From  th^  Fish  Commission  also  came  an  adult  bastard  logger- 
head turtle,  Colpochelys  kempiy  one  of  the  special  desiderata  in  this 
department.  A  second  skeleton  of  the  rare  fork-tailed  gull,  Creagrus 
furcatuity  together  witji  other  desirable  skeletons  of  birds,  was  pr()cured 
by  Mr.  C.  H.  Townsend,  of  the  Fish  Commission  steamer  Albatross, 

In  addition  to  the  regular  routine  work  a  new  catalogue  of  verte- 
brate fossils  has  been  commenced,  and  the  greater  part  of  the  material 
in  that  department  has  been  recatalogued,  a  task  that  has  entailed 
much  comparison  of  specimens  with  published  figures,  reference  to 
other  catalogues,  and  some  necessary  identifications. 

This  has  taken  a  great  deal  of  the  time  of  the  assistant  curator,  as, 
owing  to  the  smallness  of  the  force,  nearly  all  the  work,  even  to  its 
simplest  details,  has  devolved  upon  him.  Twenty  lots  of  recent  and 
fossil  bones  have  been  reported  on,  and  work  has  been  continued  on 
the  synoptic  exhibition  series  of  invertebrates,  both  in  the  preparation 
of  specimens  and  of  labels.  Comparatively  few  additions  have  been 
made  to  the  exhibition  series,  as  the  work  of  the  preparators  has  been 
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mainly  devoted  to  material  for  the  study  series,  and  these  additions 
have  been  chiefly  skeletons  of  fishes,  that  class  being  at  present  rather 
poorly  represented.  It  may  be  said,  however,  that  a  number  of  speci- 
mens were  prepared  for  mounting,  which,  owing  to  the  pressure  of 
other  work,  could  not  be  finished.  A  small  number  of  Auzoux  models, 
illustrating  certain  details  of  digestion  and  circulation,  have  been  pur- 
chased for  the  exhibition  series,  as  well  as  some  for  use  in  connection 
with  the  series  of  invertebrates. 

Tlie  details  of  the  work  of  the  preparators  are  given  in  the  report  of 
the  osteological  preparator,*  and  it  speaks  well  for  the  skill  and  indus- 
try of  the  assistants  that  so  much  has  been  acxK)mplished  in  spite  of 
the  many  unavoidable  interruptions. 

The  ever-increasing  care  of  the  collections  has  prevented  any  special 
researches,  although  the  assistant  curator  has  devoted  a  little  time  to 
the  study  of  the  osteology  of  the  Steganopodes, .  a  group  of  birds  unusu- 
ally well  represented  in  the  Museum.  Dr.  R.  W.  Shufeldt,  to  whom 
material  has  been  loaned,  has  continued  his  work  on  the  osteology  of 
North  American  birds.  Material  has  been  furnished  to  Prof.  Cope,  for 
his  work  on  North  American  reptiles,  and  to  the  Bering  Sea  Commis- 
sion in  connection  with  their  inquiries  concerning  the  fur  seal. 

PRESENT  CONDITION  OP  THE  COLLECTION. 

The  present  state  of  the  collection  is  good,  but  if  time  admitted  and 
space  were  available,  a  great  deal  of  work  might  be  most  profitably 
done  in  labeling  and  arranging  the  study  series. 

The  exhibition  series  is  in  good  shape,  but  some  changes  are  needed 
in  a  few  of  the  purchased  specimens,  and  some  of  the  labels  should  be 
replaced  by  others  more  descriptive  in  their  charactet. 

The  number  of  specimens  on  exhibition  at  the  end  of  the  year  was 
as  follows : 

Skeletons  of— 

Maninials 196 

Birds 71 

Reptiles 39 

Batrachians  .  ^ 7 

Elasmobranchs  and  fishes ^ 35 

Skulls  of  mammals 63 

Other  osteological  pieces 58 

Auzoux  anatomical  models 25 

Total 494 

The  number  of  osteological  si)ecimens  on  exhibition  has  been  lessened 
since  the  report  of  1891  by  the  transfer  of  some  pieces  to  the  Department 
of  Vertebrate  Fossils  and  the  temporary  withdrawal  of  a  few  others. 

*  See  p.  65. 
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The  additions  to  the  collection  as  shown  by  entries  in  the  catalogues 
are  as  follows: 


• 

Lastnuni 
30 

1891. 

b«r,  June 

1892. 

35526 
19105 
29325 
26149 

Increase. 

35144 
19002 
293(K) 
26085 

:t82 

Birds 

103 

Reptiles 

25 

FIshM 

64 

Total.... 

574 

REPORT  ON  THE  DEPARTMENT  OF  FOSSIL  PLANTS 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  Lester  F.  Ward,  Honorary  Curator, 


The  work  of  the  year  has  been  in  general  a  continaation  of  that  out- 
lined in  the  report  for  last  year,  the  object  in  mind  being  the  arrange- 
ment of  the  specimens  in  such  a  manner  as  to  facilitate  their  consultation 
and  study.  The  work  of  rearranging  and  labeling  the  Carboniferous 
specimens  wa^  continued  to  some  extent,  but  the  Museum  assistant, 
Mr.  Theo.  Holm,  has  si)ent  the  larger  i^art  of  his  time  in  caring  lor  the 
herbarium.  Many  specimens  have  been  mounted  and  added  to  the 
collection,  and  it  has  in  other  ways  been  made  of  greater  assistance  in 
the  study  of  fossil  plants. 

During  the  year  there  have  been  added  to  the  collection  more  exten- 
sive and  valuable  accessions  than  ever  before  in  the  history  of  the  de- 
partment of  fossil  plants.  The  first  of  these  is  the  immense  collection 
of  Potomac  plants  turned  over  by  the  U.  S.  Geological  Survey  through 
Prof.  William  M.  Fontaine,  of  the  University  of  Virginia.  This  collec- 
tion, filling  thirty-one  large  boxes,  and  rei)re8enting  several  thousand 
specimens,  embraces  the  entire  series  of  types  and  duplicates  used  by 
Prof.  Fontaine  in  the  preparation  of  his  elaborate  Potomac  or  Younger 
Mesozoic  Flora,  which  forms  Volume  xv  of  the  Monographs  of  the 
XJ.  S.  Geological  Survey.  This  flora  is  a  very  remarkable  and  interest- 
ing one.  It  embraces  about  365  species,  of  which  number  75  are  dico- 
tyledons of  peculiar  and  archaic  types,  representing  perhaps  the  oldest 
dicotyledonous  flora  known  in  the  world. 

At  the  same  time  the  U.  S.  Geological  Survey,  through  Prof.  Fon- 
taine, turned  over  the  specimens  representing  the  older  Mesozoic  flora, 
which  had  been  used  by  Prof.  Fontaine  in  the  preparation  of  Mono- 
graph VI,  entitled  "  Contributions  to  the  Knowledge  of  the  Older  Meso- 
zoic Flora  of  Virginia.^  This  collection  was  contained  in  nine  boxes, 
and  represented  several  hundred  specimens.  It  is  an  exceedingly  val- 
uable collection,  not  only  because  it  contains  most  of  the  types  de- 
scribed in  the  above  work,  but  because  it  embraces  many  particularly 
flue  if  not  unique  specimens. 
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No  gift  of  greater  importance  to  the  department  of  fossil  plants  has 
ever  been  made  than  that  by  Mr.  R.  D.  Lacoe,  of  Pittston,  Pa.,  under 
the  terms  of  which  his  great  collection  of  fossil  plants  is  to  be  perma- 
nently deposited  in  the  National  Museum.  The  value  of  this  collec- 
tion, one  ot  world-wide  reputation,  is  far  greater  than  that  of  the  entire 
amount  of  the  collections  in  the  department  prior  to  the  date  of  its 
gift.  The  task  of  procuring  fossil  plants  from  the  older  formations  for 
use  in  paleontological  and  biological  research  has  been  prosecuted  for 
nearly  twenty  years  by  its  donor,  whose  liberal  means  and  scientific 
and  practical  mining  knowledge,  as  well  as  his  favorable  location  in  the 
heart  of  the  northern  anthracite  coal  field,  have  enabled  him  to  bring 
together  an  invaluable  body  of  material,  of  which  Prof.  Lesquereux 
remarked  in  one  of  his  last  publications :  •  "  Mr.  ft.  D.  Lacoe,  of  Pitts- 
ton,  has  procured  from  almost  all  the  localities  where  coal  is  worked  in 
the  United  States  an  immense  amount  of  specimens,  far  beyond  any 
seen,  even  in  the  largest  museums  of  Europe."  Since  the  above  quota- 
tion was  written  Mr.  Lacoe  has  continued  his  work,  having  several  col- 
lectors in  his  employ  in  various  States  and  the  Acadian  provinces,  a 
l)ortion  of  the  material  collected  having  been  examined  by  Prof.  Les- 
quereux. Besides  gathering  this  material  in  the  field,  he  has  also  pur- 
chased a  number  of  private  collections  containing  many  type  si>eci- 
mens,  so  that  it  is  perhaps  safe  to  say  that  nearly  one-half  of  the  types 
of  the  American  Carboniferous  flora  now  lie  within  the  Lacoe  collec- 
tion. In  fact,  there  are  few  outstanding  American  types  except  those 
resting  in  several  State  geological  museums.  But  even  the  deficiency 
in  the  balance  of  originals  has  largely  been  compensated  for  by  the 
collection  of  duplicates  from  the  type  localities,  and  these,  like  all  other 
collections  made  prior  to  1889,  were  examined  and  labeled  by  the  orig- 
inal author  of  nine-tenths  of  the  Paleozoic  species  described  from  the 
United  States,  Leo  Lesquereux.  How  prominent  a  part  this  material 
has  taken  in  both  the  biological  and  economic  applications  may  be 
recognized  at  a  glance  in  the  three  volumes  (especially  the  third)  of 
the  "Coal  Flora,"  published  with  an  atlas  by  the  second  geological 
survey  of  Pennsylvania  in  1878-1884,  Keport  P.  It  is  sufficient  to  add 
in  this  place  that  within  this  collection  the  data  for  working  out  the 
geologiciil  and  geographical  distribution  of  the  Carboniferous  plant 
species,  as  far  as  they  can  be  worked  out  at  the  present  stage  of  explo- 
ration, is  probably  more  ample  than  that  of  all  other  American  collec- 
tions combined. 

It  will  at  once  be  seen  that  the  accession  of  this  invaluable  wealth 

of  material  will  necessarily  make  this  institution,  as  the  repository  of 
the  types  or  authentic  specimens  of  nearly  all  the  American  Paleozoic 
species,  the  reference  center  for  all  extensive  work  on  the  Paleozoic 
flora  in  this  country  in  future,  as  well  as  the  custodian  of  valuable  geo- 
logical correlation  data.    But  the  proper  installation  in  this  Museum 
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of  BO  great  a  collection,  numbering  about  100,000  specimens,  is  a  matter 
iuvolving  much  embarrassment  in  the  way  of  space  and  study  facili- 
ties, it  being  agreed  in  the  terms  of  the  gift  that  this  collection,  to  be 
kept  entire  and  known  as  the  ^'  Lacoe  Collection,"  shall,  together  with 
all  future  additions,  either  by  exchange  or  gift  of  the  donor,  be  kept  in 
order  and  made  accessible  to  scientists  and  students  without  distinc- 
tion, under  such  proper  rules  and  restrictions  as  may  be  necessary  for 
the  preservation  from  loss  or  injury  of  the  si)ecimens. 

As  constituted  at  present  the  collection  consists  of:  (1)  Types  and 
study  specimens;  (2)  Fine  exhibition  slabs  and  specimens;  (3)  Boxes 
containing  (a)  unstudied  and  (b)  duplicate  material.  The  area  required 
by  the  first  class,  making  no  allowance  either  for  the  future  accessions 
or  for  new  material  to  be  found  in  the  boxes  not  yet  examined,  amounts 
to  over  1,000  drawers  of  the  size  in  ordinary  use  in  the  Museum.  The 
exhibition  material  will  occupy  about  2,100  square  feet.  Of  the  bal- 
ance of  the  collection,  about  80  boxes,  a  portion  only  will  require 
drawer  space,  while  the  remainder  may  be  labeled  and  made  in  some 
way  accessible  as  exchange  material. 

Arrangements  were  made  whereby,  in  January  and  February  of  this 
year,  Mr.  David  White,  assistant  paleontologist  in  the  U.  S.  Geological 
Survey,  spent  four  weeks  in  Pittston  engaged  in  work  preliminary  to 
the  transfer  of  the  collection.  Among  the  boxes  brought  back  was  a 
small  i>brtion  of  the  type  and  study  exhibition  material.  Two  cases  of 
exhibition  material  have  been  arranged  and  labeled  by  Mr.  White,  and 
they  now  stand  in  the  central  rotunda. 

The  remainder  of  the  cases  brought  from  Pittston  include  a  large 
quantity  of  material  more  or  less  thoroughly  studied  by  Prof.  Lesque 
reux  and  supposed  to  represent  species  either  new  to  science  or  not 
before  found  in  this  country.  Most  of  these  unpublished  specimens 
examined  by  Prof.  Lesquereux  are  accompanied  by  MS.  in  various 
stages  of  completion,  or  notes  with  some  illustrations.  All  this  new 
matter,  together  with  the  plants  in  question,  has  been  phiced  by  Mr. 
Lacoe  in  the  hands  of  Mr.  White,  who  will  assist  him  in  revising,  veri- 
fying, and  completing  the  i)osthumous  work  for  publication.  Much 
time  and  labor  will  be  necessary  in  the  preparation  of  the  MS.  and 
additional  drawings  for  the  publication,  which  should  appear  as  soon 
as  possible,  before  this  i>ortion  of  the  collection  is  ready  for  enrollment 
on  the  Museum  register.  Owing  largely  to  failing  health  during  the 
last  years  of  Prof.  Lesquereux's  scientific  labors  a  considerable  time 
will  need  to  be  spent  in  going  through  the  collection  in  a  serutinous 
review.  This  task,  along  with  the  identification  of  a  large  quantity  of 
new  material,  probably  requiring  five  or  six  months,  it  is  the  donor's 
desire  to  have  accomplished  before  the  entire  collection  is  removed 
and  enrolled  on  the  Museum  books.  It  can  probably  be  best  done  in 
Pittston,  where  Mr.  Lacoe  will  be  at  hand  to  furnish  any  needed  geo- 
graphical or  stratigraphical  information. 
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In  the  removal  of  so  euormous  a  collection  it  will  perhaps  be  better 
to  transfer  it  by  orders  or  groups  as  fast  as  the  necessary  scrutiny  and 
completion  of  labels  and  enrollment  are  finished.  It  is  therefore  de- 
sirable that,  whenever  the  work  is  renewed,  cases  may  be  ready  for  its 
reception  as  fast  as  the  material  arrives  in  Washington. 

The  separation  of  the  duplicate  specimens  for  exchange  will  be  simul- 
taneous with  the  review  and  registry  of  the  specimens.  These  should 
be  labeled  and  fully  listed  before  x)la€ing  them  in  an  accessible  storage. 
Several  exchanges  have  already  been  engaged  with  American  and 
European  paleontologists,  the  specimens  for  which  may  be  selected 
while  the  collection  is  being  packed. 

In  acquiring  the  Lacoe  collection  the  Museum  not  only  receives  a  most 
important  paleontological  accession,  but  it  becomes  the  custodian  of  a 
large  mass  of  unelaborated  correlative  material,  which,  if  rightly  used, 
will  prove  of  great  value  and  aid  to  scientific  and  economic  geology ;  and 
this  rich  ]M)Ssession  affords  just  ground  for  national  scientific  pride, 
while  the  liberal  public  spirit  with  which  it  was  given  is  worthy  of 
imitation  by  all  patrons  of  science. 

My  investigations  of  the  local  exposures  of  the  Potomac  formation, 
as  mentioned  in  my  last  report,  were  continued  as  opportunity  afforded 
throughout  the  year.  In  September  and  October  I  made,  in  company 
with  several  members  of  the  U.  S.  Geological  Survey,  an  extended 
field  trip  to  Texas  and  Arkansas  with  a  view  of  determining  the  prob- 
able relation  of  the  Trinity  formation  of  those  States  with  the  Potomac 
formation.  In  April  I  also  made  another  field  trip,  this  time  studying 
the  Lower  Cretaceous  formations  of  Alabama,  securing  a  valuable  col- 
lection of  fossil  plants.  Later,  in  May  and  June,  I  made  an  extensive 
overland  journey  from  the  Potomac  to  the  Raritau  in  New  Jersey  for 
the  purpose  of  studying  the  relation  of  the  Potomac  of  Virginia  and 
Maryland  and  the  so-called  "Amboy  clays"  of  New  Jersey.  The  results 
were  in  every  way  sasisfactory  and  will  be  published  by  the  U.  S. 
Geological  Survey. 

Mr.  Theo.  Holm  was  the  Museum  assistant  for  the  entire  year.  His 
time  was  mainly  spent  in  work  on  the  herbarium,  with  a  view  to  making 
it  of  the  greatest  i)08sible  value  in  the  study  of  fossil  plants.  He 
mounted  and  placed  in  the  cases  several  hundred  sheets  of  plants, 
largely  native  trees  and  shrubs,  and  at  the  close  of  the  year  was 
engaged  ui)on  the  duplicate  collection  in  selecting  such  as  it  seemed 
desirable  to  mount  for  the  study  series.  He  had  also  begun  the  deter- 
mination of  a  collection  of  plants  from  Morocco,  obtained  during  1889 
by  Mr.  Talcott  Williams,  of  Philadelphia. 

Prof.  F.  H.  Knowlton  continued  during  the  year  his  study  of  the 
Laramie  flora,  and  had  well  under  way  at  the  close  a  revision  of  the 
plants  of  this  group,  based  on  the  original  Lesquereux  type  specimens 
in  the  National  Museum  and  large  recent  collections  from  Colorado. 
When  this  work  is  completed,  it  is  hoped  that  the  Laramie  flora  will  be 
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placed  on  a  basis  that  will  admit  of  its  extensive  geological  use.  Prof. 
£[nowlton  also  identified  and  revised^  by  the  aid  of  Mnseum  material, 
a  considerable  collection  of  plants  from  the  Bozeman  (Montana)  coal 
field  and  prepared  a  report  which  will  soon  be  printed.  It  enumerates 
forty-four  species,  five  of  which  are  described  as  new  to  science. 

The  accessions  of  Upper  Paleozoic  material,  with  the  exception  of  the 
fossil  woods,  have  been  examined  by  Mr.  David  White,  who  has  reported 
on  all  minor  transmittals.  In  connection  with  his  regular  survey  work 
Mr.  White  has  also  spent  a  considerable  time  on  the  collections  sent  by 
Dr.  J.  H.  Britts  from  the  lower  coal  measures  of  Missouri,  and  the  first 
collection  forwarded  by  L.  Graff  from  Van  Buren,  Ark.,  the  s^ieci- 
mens  being  studied  by  genera,  together  with  those  of  the  Carboniferous 
plant  collections  of  the  U.  S.  Geological  Survey  now  in  his  hands.  The 
work  on  the  Britts  collections,  which  include  a  number  of  new  or  little 
known  forms,  will  probably  be  completed  by  the  1st  of  January.  His 
study  and  other  work  on  the  Lacoe  collection  is  mentioned  in  the  part 
of  this  report  relating  to  that  particular  collection. 

Mr.  Charles  S.  Prosser  was  in  the  field  from  July  1  to  August  26, 
engaged  in  studying  the  Middle  and  Upper  Devonian  formations  of 
Monroe,  Pike,  and  Wayne  Counties,  Pa.,  with  special  reference  to  the 
flora  and  fauna.  The  collection  made  is  of  great  importance  in  deter- 
mining doubtful  horizons  and  correcting  previous  errors.  His  time  in 
the  office  was  largely  spent  on  the  compendium  of  paleobotany  which 
has  been  in  preparation  for  some  years  in  this  office. 

An  entirely  new  arrangement  of  the  exhibition  series  of  fossil  plants 
was  begun.  Heretofore  the  plants  had  been  arranged  systematically, 
with  a  view  to  illustrating,  as  far  as  the  material  admitted,  the  origin 
and  development  of  plant  life,  but  it  had  been  found  that  plants  widely 
separated  geologically  were  brought  side  by  side,  and  it  was  thought 
best  to  abolish  the  botanical  and  substitute  for  it  the  geological  ar- 
rangement. Each  plan  of  arrangement  has  its  advantages,  but  as  all 
the  other  paleontological  collections  were  arranged  geologically  it 
seemed  as  well  to  have  the  plants  conform.  The  system  of  placing 
each  specimen  on  an  ebonized  block  was  also  abandoned  as  unsatisfac- 
tory. 

As  the  exhibition  series  is  confined  to  a  single  row  of  table  cases  in 
the  fossil  court,  nothing  like  a  complete  series  can  be  shown,  but 
beginning  with  the  lowest  plant-bearing  rocks,  enough  si)ecimens  were 
placed  on  exhibition  to  give  a  fairly  good  idea  of  the  predominant 
vegetation  of  each  period.  The  specimens  illustrating  the  Devonian, 
a  part  of  the  Carboniferous,  and  all  of  the  Potomac  were  put  in  the 
cases.  The  last-named  flora,  that  of  the  Potomac,  is  very  ftilly  exhib- 
ited on  account  of  its  peculiar  types  of  vegetation.  The  other  forma- 
tions will  be  as  fully  illustrated  as  the  space  will  admit. 

The  flora  of  the  Dakota  Group,  by  the  late  Prof.  Leo  Lesquercux, 
as  announced  in  the  last  annual  report,  was  printed  during  the  year. 
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It  foniis  Monograph  xvii  of  the  U.  S.  Geological  Survey.  The  larger 
part  of  the  type  specimens  upon  which  it  is  based  is  now  the  property 
of  the  Maseom.  Of  these  not  now  here,  inany  are  in  the  lately  donated 
collection  of  Mr.  B.  D.  Lacoe  and  will  be  brought  here  shortly.  A  few 
of  the  types  are  in  the  Museum  of  the  University  of  Kansas,  but  by 
the  kindness  of  the  chancellor.  Prof.  F.  H.  Snow,  duplicates,  in  some 
cases  better  than  the  originals,  have  been  donated,  so  that  the  Museum 
now  has  probably  the  most  complete  collection  extant  representing  this 
flora. 

Prof.  William  M.  Fontaine,  of  the  University  of  Virginia,  has  worked 
up  a  small  but  very  interesting  collection  of  plants  ttom  the  Eootanie 
beds  at  Great  Falls,  Mont.  Several  species  and  varieties  are  found 
to  be  new,  and  the  whole  collection  has  been  described  and  discussed 
in  an  illustrated  paper  which  is  about  to  be  published  in  the  <^  Proceed- 
ings of  the  National  Museum." 

Several  exceptionally  fine  specimens  of  a  gigantic  fossil  alga  (yenut- 
tophyton  cra88um)j  obtained  by  Mr.  Charles  S.  Prosser,  at  Skunnemunk 
Mountain,  near  Monroe,  Orange  County,  N.  Y.,  have  been  made  the 
basis  of  a  special  study  by  Prof.  D.  P.  Penhallow,  of  McGill  University, 
Montreal,  Canada.  His  paper,  illustrated  by  a  number  of  photomicro- 
graphs, is  also  about  to  be  published  in  the  ^'  Proceediugs  of  the 
National  Museum." 

In  Lesquereux's  Tertiary  Flora  (p.  70,  PI.  i^iii,  Figs.  1,  Id)  there 
was  described  and  figured  a  x)eculiar  silicifled  fossil  plant  from  near 
Golden,  Colo.,  under  the  name  of  Zamiosirobus  mirabilis.  This  speci- 
men, No.  100  of  the  catalogue  of  fossil  plants  in  the  National  Museum, 
was,  by  request,  loaned  to  H.  Graf  zu  Solms-Laubach,  professor  of  bot- 
any in  the  University  of  Strasburg,  Germany,  who  was  making  a 
special  study  of  all  the  fossil  cycadean  stems  and  fruits  of  the  world. 
He  had  several  large  thin  sections  cut  from  the  specimen  and  gave  it  a 
thorough  microscopical  study,  which  resulted  in  his  changing  the  name 
to  Cycadeaidea  jpamiostrobus.  The  specimen  has  been  returned  with 
several  microscopical  preparations. 

In  addition  to  the  Lacoe  collection,  about  25,000  specimens  have  been 
added  to  the  collection  of  the  department  during  the  year,  making  a 
total  increase  of  about  125,000  specimens. 

llic  last  catalogue  entry  for  JoDe,  1891,  is  3;503,  and  for  Jnne,  1892,  is  3^596,  an 
increase  of  95  entries. 


REPORT  ON  THE  DEPARTMENT  OF  PALEOZOIC  INVERTEBRATE  FOSSILS 

IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  C.  I).  Walcott,  Honorary  Curator. 


The  year's  work,  in  its  bearings  upon  the  collections,  has  been  very 
much  the  same  as  for  1890-'91,  when  I  reported  that  it  w«t,3  indirect 
rather  than  direct,  owing  to  the  necessity  for  my  completing  certain 
work  for  the  U,  S.  Geological  Survey.  Large  quantities  of  material 
have  been  received  from  the  collectors  of  the  Survey,  much  of  which 
has  been  placed  in  storage  awaiting  an  opportunity  to  have  it  elaborated 
and  transferred  to  the  Museum.  During  the  month  of  July,  1891,  the 
collection  of  Cambrian  and  Ordovician  fossils,  belonging  to  the  exhibi- 
tion series,  was  completed  and  placed  on  exhibition  and  a  large  number 
of  labels  written  for  it.  And  at  various  times  during  the  year  addi- 
tions of  individual  specimens  were  made  to  the  exhibition  series. 

In  the  laboratory  considerable  time*,  was  given  to  painting  the  record 
numbers  on  the  specimens  belonging  to  the  accessions  of  previous 
years  that  had  not  been  fully  recorded,  and  in  the  preparation  for  study 
of  a  large  amount  of  material  obtained  by  the  collectors  of  the  Geo- 
logical Survey.  Owing  to  the  crowded  condition  of  the  laboratoryand 
the  want  of  exhibition  space,  more  attention  was  given  to  the  prepara- 
tion of  material  for  future  study  and  exhibition  than  to  the  immediate 
incorporating  of  it  into  the  exhibition  series. 

Mr.  Oscar  Hinrichs,  jr.,  was  employed  during  the  year  in  his  various 
duties  connected  with  the  laboratory  and  the  exhibition  series — enter- 
ing, numbering,  and  labeling  the  accessions,  writing  cards  for  the  exhi- 
bition specimens,  etc. 

During  the  week  of  the  meeting  of- the  International  Congress  of 
Geologists  (in  August)  many  of  the  leading  ])aleontologists  and  geol- 
ogists of  Europe  visited  and  examined  the  collections  of  fossils  in  the 
Museum.  They  commented  most  favorably  on  the  Museum  exhibition 
and  also  on  the  large  amount  of  line  material  in  the  various  labora- 
tories. 

Reference  to  the  papers  published  by  me  during  the  year  is  made  in 

the  Bibliography  (Section  iv). 

During  the  year  29  accessions  were  received.  A  list  of  them  is  here 
given. 
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LIST  OF  ACCESSIONS  FOR  THE  FISCAL  YEAR  1891-^92. 

Specimens. 
Acc.  23938.  From  £.  A.  Hauske,  Bellevue,  Iowa,  one  CriDoid  and  one  small  shell, 
found  in  Pennsylvania.    (Returned  to  registrar.    Of  little  value  without  exact 

locality) 2 

Acc.  24356.  From  A.  W.  Barker,  Orlando,  Fla.    (Returned  to  registrar,  to  be  re- 
ferred to  Dr.  W.  H.  Dall. ) 
Acc.  24597.  From  Australian  Museum,  Sydney,  Australia.     (Not  examined. ) 
Acc.  24609.  From  Sv.  Leonh.  Tornquist,  Lund,  Sweden.     (Not  examined.) 
Acc.  24610.  From  D.  H.  Chapin,  Baltimore,  Md. : 
Hamilton  group : 
Phacops  rana 1 

^c.  24641.  From  Herbert  K.  Brock,  Mason  City,  Iowa: 
Devonian : 

Spirifera(f) 6 

cyrtiniformis 2 

orestes , 2 

Whitney i  Hall 2 

hungerfordi  Hall 2 

Cyatliophyllum  sp 3 

Atrypa  reticularis  Linnaeus .* 3 

aspera  Schlotheim 2 

Streptorhynchus  chemungensis 2 

Orthis  iowensis  Hall 2 

Cryptonella  calvini , 3 

Strophodouta  demissa  Conrad 2 

exilis 3 

arcuata,  Hall 2 

Bellerophon  ( f )  sp  ( f ) 2 

Productus  dissimilis  Walcott 2 

Strophodouta  reversa  Hall 3 

Naticopsis  gigantea  Hall  and  Whitf. 2 

45 

Acc.  24652.  From  Charles  Yale,  Louisiana,  Mo.     One  Orthoceras  (purchased) 1 

Acc.  24837.  From  Geo.  R.  Bryan,  (bequest  of  O.  N.  Bryan),  Marshall  Hall,  Charles 

Co.^  Md.    39  species.    105  specimens. 

Acc.  24855.  From  Joseph  A.  Young,  Belle vue,  Iowa.     Pentremites  sp 4 

Acc.  24935.  From  Willie  B.  Tate,  1459  Florida  avenue,  N.  W.,  Washington,  D.  C. 

Brachiopod  (Paleozoic) 1 

Acc.  2.^3058.  From  Elmer  Hambo,  Lower  Providence,  Pa.     Pentremites  sp 12 

Acc.  25061.  From  Edward  S.  Golson,  South  Saginaw,  Mich.     Several  species  of 

Silurian  corals  from  drift 15 

Acc.  25155.  From  Walter  D.  Wilcox,  127  College  street.  New  Haven,  Conn. : 
Middle  Cambrian : 

Acrotreta  gemma  var.  depressa  Walcott 3 

Agnostus  interstrietus  White 2 

AlgtB(f) 1 

Acrothele  subsidua  W^hite 2 

Hyolithes  sp 2 

Hyolithellus  flp 7 

Graptolite 2 


DEPARTMENT   OF    PALEOZOIC    INVERTEBRATE   FOSSILS.       193 

Ace.  25155.  From  Walter  D.  Wilcox,  etc. — Contiuaed. 
Middle  Cambrian — Continued. 

Hypostoma  sp 3 

Kntorgina,  like  K.  sterlingensis 2 

Lingulella  macconnelli 3 

Orthisina  alberta 1 

Sponge 2 

Scenella  sp 3 

Ogygopsie  klotzi  ( f ) 23 

Ptychoparia  cordillerae 7 

sp 2 

fiathyiirlBcus  howelli  Walcott 5 

Olonoides  nevadensis  Walcott 12 

Zacbantboides  spinosus 6 

88 

Ace.  25288.  From  Henry  G.  Bryant,  1227  N«rth  Broacl  street,  Pbiladelphia,  Pa. : 
Middle  Cambrian : 

Paradoxides  beunetti 1 

Ace.  25325.  From  Dr.  Karl  Rominger,  Ann  Arbor,  Micb. : 
Middle  Cambrian : 

Ogygopsis  klotzi  Rominger 130 

Bathyuriscus  bowelli  Walcott 13 

Olenoides  nevadensis  Meek 5 

148 

A«c.  25496.  From  Benjamin  Vail,  344  E  street  NE.,  Wasbingt'On,  D.  C. : 

Calymene  senaria 1 

Aec.  25500.  From  Williamsburg  Scientific  Society,  tbrougb  Louis  Kirscb,  presi- 
dent, Brooklyn,  N.  Y.    Rock  specimen  containing  specimens  of  brachiopods. 

Ace.  25502.  From  F.  A.  Randall,  Warren,  Pa. 

Aec.  25508.  From  Herbert  E.  Brock,  Mason  City,  Iowa: 

Physetoerinus  ventricosus 1 

Dichocrinus  iuomatus 1 

Strotocrinus  icgilops 1 

Doryerinus  parvus 2 

Eretmoeriuus  verneuilanus 1 

Strotocrinus  regalis 1 

Agariocoerinus  tuberosus 2 

Batoerinus  ajqui  brachiatus 3 

12 

Aec.  25514.  From  Dr.  J.  H.  Lemon,  New  Albany,  Ind.  Fossil  shells,  mostly  dupli- 
cates of  the  Museum  collection 400 

Ace.  25523.  From  L.  C.  Lane,  Frankfort,  Ky .    Fossil  shells 

Ace.  25590.  From  Williamsburgh  Soientifio  Society,  through  Louis  Kirscb,  presi- 
dent, Brooklyn,  N.  Y.     Brachio]>od 1 

Ace.  25607.  From  Mrs.  L.  M.Tucker,  Ortouville,  Mich.    Corals  (from  drift) 14 

Ace.  25617.  From  Frank    Russell,  Iowa  City,  Iowa.      Pentamerus   decussatus 

Whiteaves 8 

Aec.  25630.  From  Geo.  U.  S.  Hovey,  White  Church,  Kans.    Productus  symetricus. 

(Returned.) 1 

H,  Mis.  114,  pt.  2 13  ' 
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Ace.  25655.  From  Frank  Russell,  Iowa  City,  Iowa : 

Corals 41 

Protozoa  sp 6 


47 


Ace.  25670.  From  New  York  State  Museum,  through  Prof.  J.  M.  Clarke. 
Ace.  25683.  From  Herbert  E.  Brock,  Mason  City,  Iowa. 
Ace.  25711.  From  Cbas.  Miller,  jr.,  Grand  Rapids,  Mich. 

The  catalogue  uumbers  taken  up  were  from  24059  to  24153,  both  in- 
clusive; but  many  additional  numbers  av ill  be  used  when  the  unlin- 
ished  accessions  have  been  prepared  for  record. 


REPORT  ON  THE  DEPARTMENT  OF  MESOZOIC  INVERTEBRATE  FOSSILS 

IN  THE  U.  S.  NATIONAL  MUSEUM.  1892. 


By  C.  A.  White,  Honorary  Curator, 


During  the  past  year,  as  in  preceding  years,  the  work  of  this  divi- 
sion has  been  done  wholly  by  members  of  the  U.  8.  Geological  Survey; 
and  yet  the  usual  routine,  and  much  of  the  special  work  i)ertaining  to 
it,  has  been  fully  attended  to. 

The  fossil  collections  have  continued  to  increase  during  the  year,  the 
most  important  accession  having  been  received  from  the  U.  S.  Geolog- 
ical Survey.  This  accession  (No.  25725)  embraces  10,566  specimens 
and  includes  some  of  the  most  important  paleontological  material  which 
has  been  studied  by  members  of  the  Survey.  A  large  part  of  this 
accession  is  now  placed  in  the  exhibition  series,  and  more  of  it  will  be 
similarly  placed  as  soon  as  time  for  the  work  can  be  spared. 

The  entries  in  the  Museum  catalogue  for  the  year  range  from  21752 
to  22170. 

195 


REPORT  ON  THE  DEPARTMENT  OF  BOTANY 
IN  THE  U.  S.  NATIONAL  MUSEUM,  1892. 


By  Dr.  Gkorqe  Vasey,  Honorary  Curator. 


The  report  now  presented  constitutes  my  fourth  annual  report  relat- 
ing to  the  National  Herbarium. 

The  growth  of  the  herbarium  has  been  steady,  although  the  per  cent, 
of  increase  has  not  equaled  that  of  last  year.  The  herbarium  has 
practically  b(»eu  rearranged  during  the  past  year.  New  genus-covers 
and  genus-labels  have  been  substituted  for  the  old  ones.  The  labels 
are  printed  either  in  black  or  red.  The  black  label  implies  that  the 
genus  belongs  to  North  America  north  of  Mexico;  the  red  label 
implies  that  the  genus  is  foreign.  These  are  divided  into  two  groups: 
Mexican  and  South  American,  and  Old  World.  Each  is  placed  in  a 
separate  genus-cover.  The  native  and  foreign  genera  are  not  other- 
wise separated.  The  species  under  each  genus,  as  a  rule,  are  arranged 
alphabetically;  in  some  American  genera  of  which  there  are  recent 
monogra])hs,  the  species  are  arranged  systematically,  with  an  alpha 
betic  index  to  the  species.  The  Phanerogams  have  been  arranged 
according  to  Durand's  Index. 

The  Ferns  are  arranged  by  genera  according  to  Hooker's  Si>ecie8 
Filicum.  In  the  case  of  the  Mosses,  Liverworts,  and  Lichens  the  gen- 
era are  arranged  alphabetically. 

The  Fungi  are  represented  by  16,397  specimens  and  contain  6,424 
species.  They  are  now  kei>t  in  the  Division  of  Vegetable  Pathology, 
Department  of  Agriculture. 

The  Mosses  and  Liverworts  have  all  been  remounted  during  the 
past  two  years.  These  are  kept  in  tight  pockets.  Six  of  these  poi*kets 
l>elonging  tx>  one  species  are  glued  upon  a  single  sheet  of  the  standard 
size  of  mounting  paper  and  filed  away,  as  ordinary  herbarium  speci- 
mens. The  number  of  pockets  of  Mosses  in  the  herbarium  at  the  pres- 
sent  time  is  8,154,  and  of  Liverworts  1,300. 

The  mounted  specimens  are  almost  free  from  all  kinds  of  herbarium 
pests.  Our  duplicate  collections,  however,  were  threatened  with 
destruction  by  what  the  entomologist  of  the  Department  of  Agriculture 
considered  a  new  genus  of  insects,  probably  introduced  with  specimens 
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sent  irom  the  dry  regions  of  western  Mexico.  The  pest  is  a  small 
geometrid  larva  about  8°*™  long.  In  order  to  get  rid  of  this  larva,  a 
wooden  box  with  close-fitting  top  was  prepared,  of  the  following  dimen- 
sions :  4  feet  long  by  20  inches  wide  and  2  feet  deep.  This  box  was 
then  filled  with  bandies  of  plants,  a  cup  holding  about  half  a  gill  of 
bisulphide  of  carbon  was  placed  with  them,  covered,  and  allowed  to 
remain  for  twenty-four  hours  or  more.  This  operation  was  rei>eated 
until  all  the  duplicates  had  been  poisoned.  Our  large  collections  are 
treated  in  this  manner  when  they  first  arrive. 

During  the  year  a  card  catalogue  of  all  the  botanical  works  in  the 
libraries  to  which  this  department  has  access,  has  been  begun.  Already 
the  library  of  the  Department  of  Agriculture  has  been  catalogued,  and 
many  of  the  books  in  the  Library  of  Congress  and  the  library  of  the 
Smithsonian  Institution. 

ACCESSIONS. 

The  accessions  received  during  the  year  ending  June  30, 1892,  num- 
ber 512  (catalogue  Nos.  991  to  1503),  of  which  41  were  received  through 
the  National  Museum  (as  shown  in  the  tabulated  statement  accompany- 
ing this  report)  5  the  rest,  mostly  from  collectors  employed  by  the  De- 
partment of  Agriculture.  The  following  are  some  of  the  more  impor- 
tant accessions : 

Two  sets  of  Pringle's  Mexican  collection^  of  287  species  each,  om^  obtained  by  dona- 
tion and  one  by  purchase. 

About  50  specimens  from  Dr.  Charles  Mohr,  mostly  ballast  plants  collected  about 
Mobile,  Alabama. 

A  set  of  47  Califomian  species,  from  J.  G.  Lemmou,  obtained  by  donation. 

A  set  of  60  species  from  C.  V.  Piper,  of  Washington,  obtained  by  exchange. 

A  set  of  33  specimens  of  eastern  United  States  plants  obtained  by  donation  fW)m 
William  M.  Canby. 

A  set  of  107  specimens  obtained  by  exchange  from  (i.  McCarthy. 

A  collection  of  2,150  specimens  made  by  Frederick  V.  Coville  on  the  Death  Valley 
Expedition. 

A  set  of  285  species  obtained  by  purchase  from  A.  A.  Heller. 

A  set  of  450  species  of  New  Zealand  plants,  sent  by  J.  F.  Chceseman. 

A  set  of  125  species  of  African  plants  obtained  by  donati<m  from  J.  M.  Wood, 
Natal,  Africa. 

A  collection  of  776  Califomian  species  from  S.  H.  Parish,  obtained  by  exchange. 

A  set  of  470  South  American  plants  obtained  by  purchase  from  Thomas  Morong. 

A  set  of  1,340  specimens  from  C.  Copineau,  of  Paris,  obtained  by  exchange. 

A  set  of  297  species  from  the  Malay  peninsula  obtained  by  pui'chase  from  C.  Curtis. 

A  set  of  1,709  specimens,  collected  by  G.C.  Nealley  in  Texas  and  Arizona. 

A  set  of  2,530  specimens  from  United  States  and  Europe,  obtained  by  exchange  and 
purchase  from  J.  M.  Holzinger. 

A  set  of  250  plints,  collected  by  Dr.  E.  A.  Meanis,  U.  8.  A.,  in  Minnesota  and  Texas. 

A  set  of  3,521  specimens  from*  Mexico  and  Arizona,  collected  by  Dr.  Edward 
Palmer. 

A  set  of  733  plants  collected  in  the  Indian  Territory  by  C.  S.  Sheldon. 

A  set  of  615  specimens  collected  by  F.  F.  Wood  in  Minnesota  and  Cana<la. 

A  set  of  106  plants  collected  by  S.  M.  Tracy  in  Mississippi. 

A  set  of  1,793  specimens  collected  in  Nebraska  by  P.  A.  Rydberg. 
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A  set  ot  Canadian  plants  numbering  233,  collected  by  J.  M.  Maconn. 

A  set  of  425  specimens  collected  by  T.  E.  Wilcox  in  Arizona. 

A  set  of  28  plants  collected  by  E.  P.  Sheldon  in  Minnesotai. 

A  set  of  1,411  specimens  from  Arizona,  collected  by  D.  T.  McDougah 

A  set  of  15,191  plants  collected  by  J.  H.  Sandberg  and  asHiHtants  in  Minnesota  and 
Idaho. 

A  set  of  2,011  specimens  collected  in  Florida  by  J.  H.  Simpson. 

A  set  of  1,590  specimens  collected  by  M.  A.  Cnrleton  in  Kansas,  Oklahoma,  atid 
New  Mexico. 

A  set  of  93 specimens  from  E.  L.  Greene,  collected  in  California,  Washington,  and 
Alaska. 

A  set  of  144  specimens  collected  by  G.  A.  Holzinger  in  North  Dakota. 

A  set  of  140  plants  (United  States  and  foreign)  collected  by  H.  A.  Green. 

The  total  number  of  8i>e(;iniens  received  from  all  sources  is  53,384. 

The  number  of  specimens  mounted  and  distributed  into  tlie  collec- 
tions is  about  12,000. 

The  number  of  packages  sent  out  from  the  herbarium  is  335.  The 
number  of  herbarium  specimens  sent  to  college  museums,  experimental 
stations,  etc.,  is  15,748. 

The  number  of  plants  remaining  in  the  duplicate  collection  is  about 
75,000. 

The  following  table  will  show  a  comparison  of  the  work  with  the  two 
previous  years  : 

Comparatirc  Htatiniict*  of  the  herbarium  for  the  peara  18iH)j  1801,  1892. 


SpctcinieiiH  rwi'ivetl 

Sent  t<i  cxpeHinciital  stations,  etc 
NamlHir  of  accesaloiiH 


1890. 

1891.  1 

1892. 

21.340  1 

40,963 

.53,384 

7.951 

8, 45U 

15, 748 

:no 

021 

512 

The  following  list  indicates  the  accessions  to  this  department  which 
were  received  directly  by  tlie  National  Museum: 


CaU- 
logue 


Accea- 
Hion  Xn. 


Date. 


NaiiK*  of  Bend(>r. 


1003 
1024 
1038 
1049 
1050 
1051 
1073 
1076 
1077 
1112 
1134 
1172 
1214 
1330 
1248 


F.  (I.  Arthur. 


1250  July    7 

2455.''.  July  14     Mr.H.C.  M.  Ferry 

24614  July  21      C.  (J.  Pringlp. 

12H6  .J  uly  24  I 

1294  do  ....; 

1298  ..(h».... 

1307  Aug.    1   ' 

1315  Aug.    3 

24673  ...<lo... 

1352  Aug.  24 

24727  Aug.  31 

24044  Sept.  25 

1468  Oft.    16 

24957  I  ()« t     2H 

1507  I  Nov.     C 


Hoarc  and  Frit 

J.  A.FUdd 

F.  K.  Knowlea 

Mr.s.  L.  T.  Eggli'Htou 

Mn*.  H.  M.  CaHC 

Ernest  Walker 

C.B.Bryan 

A.Dng^s 

Mrs.  J.  A.  Slierman  . 

M.O.Boar 

Auk  land  Maseuni . . . 
A.G.Sanders 


Num- 
ber of 
species. 


1 
1 

287 
I 
1 
9 
1 
1 
2 
1 
14 

404 
1 

450 
3 
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Cata- 
logue 
No. 


1261 
12«2 
1281 
1282 
1283 
1285 
1300 
1310 
1842 
1346 
1351 
1352 
1354 
1355 
1386 
1301 
1300 
1400 
1403 
1415 
1420 
1440 
1475 
1470 
1480 
1481 


Acces- 
sion No. 


Date. 


1510 

25035 

25084 

25070 

25080 

1547 

1567 

25267 

25288 

1607 

1610 

1611 

25404 

1547 

1633 

25436 

25510 

1653 

1664 

25601 

25578 

25700 

1725 

1733 

1732 

1737 


Not.  13 
. . . do  . . . 
Nov.  28 
. . .do  — 
. .  .do  — 
Dec.  3 
Dec.  20 
Jail.  11 
Feb.  8 
Feb.  15 
Feb.  20 
Feb.  23 
Feb.  24 
Feb.  25 
Mar.  10 
Mar.  31 
Apr.  6 
Apr.  7 
Apr.  13 
Apr.  23 
May  4 
May  18 
June  3 
June  8 

. .  do 

. . do  . . . . 


Name  of  sender. 


F.E.Knowles 

J.  A.  Chambers 

U.  S.  Fish  Commission 

do 

do 

J.  Brockway 

D.  O.  Stovall 

R.R.Garley 

H.G.Bryant 

W.P.Barratt 

G.  B.  Lartigue 

W.  T.  Lander 

Mias  M.  J.  Bathbun  . . . 

W.  J.  Brockway 

G.  S.  Thomson 

O.ToUin 

Dr.  A.  Nehring 

R.  Forrester 

C.B.Bash 

Department  of  State . . 

E.  A.  Meams 

J.  Huntley 

A.D.Foy 

B.  S.  Davis 

J.  A.  Lyons 

H.  Mat"  Kao 


Num- 
ber of 
species. 


5 

1 

6 

130 

84 
1 
1 

10 
2 
1 
1 
1 

87 
1 

10 
6 
1 
1 
8 
i 

30 
1 
4 
1 

1 

1 


REPORT  OF  THE  DEPARTMENT  OF  MINERALS 
IN  THE  U.  S.  NATIONAL  MUSEUM.  1892. 


By  F.  W,  Clarke,  Honorary  Curator. 


Probably  no  year  has  been  more  productive  of  good  results  in  the 
department  of  minerals  than  the  one  now  ended.  A  large  part  of  the 
systematic  exhibition  series  has  been  remounted  on  ebonized  blocks, 
replacing  the  former  white  paper  trays;  and  soon  the  entire  series  will 
be  so  displayed.  Several  cases  of  this  series  have  been  supplied  with 
printed  specimen  labels,  and  the  work  of  labeling  is  still  in  progress. 

A  large  double  case  has  been  substituted  for  the  small  single  gem- 
case,  so  that  now  the  collection  of  gems  and  semi-precious  stones,  num- 
bering 2,215  specimens,  is  contained  in  two  large  double  mahogany 
cases.    Of  this  collection  1,717  specimens  are  on  exhibition. 

Many  specimens  belonging  to  the  reserve  and  duplicate  series  had 
accumulated  in  drawers  sta<'.ked  up  in  the  mineral  laboratory.  The 
reserve  specimens  have  been  transferred  to  the  cases  in  the  exhibition 
hall,  and  the  duplicates  have  been  dis]>osed  of  by  restocking  the  cases 
containing  the  classified  duplicates,  and  by  packing  and  sending  the 
remainder  to  storage;  of  these  last  there  were  7,823  specimens.  The 
systematic  duplicate  series  has  been  thoroughly  overhauled  and  reclas- 
sified, and  it  has  been  much  improved  by  reje<;ting  inferior  specimens 
and  adding  new  and  better  material.  This  series  is  now  used  largely 
for  improving  the  collection  by  means  of  exchanges  with  other  museums 
and  private  collectors.  During  the  year  exchanges  of  371  specimens 
of  minerals  have  been  miule  with  13  different  parties  and  61  specimens 
have  been  sent  out  as  gifts,  making  a  total  disbursement  of  432  speci- 
mens. 

Considerable  time  has  been  consumed  in  selecting  and  preparing  the 
mineral  and  gem  series  to  be  exhibited  at  the  World's  Columbian  Expo- 
sition in  Chicago.    The  scheme  for  this  exhibit  is  subjoined : 

1.  A  series  of  crystallized  minerals  to  illustrate  the  crystal  form  of 
minerals,  (a)  Crystals  not  attiiched;  {b)  distinctive  crystals  on  matrix; 
(c)  crystal  groups. 

2.  A  series  illustrative  of  the  twinning  of  crystals. 

3.  A  series  to  illustrate  the  irregularities  of  crystals. 

4.  A  series  of  crystalline  aggregates. 
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5.  A  series  of  mineral  pseiidomorplis. 

0.  A  series  to  illustrate  cleavage  and  fracture. 

7.  A  series  to  illustrate  diapbaneity,  color  and  lustre. 

8.  A  series  of  gems  and  ornamental  stones.  • 

ACCESSIONS. 

Among  the  most  important  accessions,  mention  may  be  made  of  the 
following: 

Twenty-five  boxes  of  minerals  from  Pennsylvania,  the  gift  of  Joseph  Willcox,  of 
Philadelphia.     (Ace.  24802.) 

A  suite  of  11  8i»eGimeu8  of  minerals  from  Branchville,  Conn. ;  1  specimen  from 
Salisbury,  Conn.,  and  1  specimen  from  Brewsters,  N.  Y.,  the  gift  of  Prof.  S.  L.  Penfield, 
of  Yale  University.     (Ace.  25202.) 

Four  specimens  of  ornamental  stones  and  1  specimen  of  churchite,  the  gift  of 
Mr.  Clarence  S.  Bement,  of  Philadelphia.     (Ace.  253d5.) 

A  crystal  of  spangolite  from  Tombstone,  Ariz.,  the  gift  of  Prof.  S.  L.  Penfield,  of 
Yale  University.     (Ace.  25421.) 

Two  cut  specimens  of  transparent  spessartite  from  Amelia  C.  H.,  Va.,  the  gift  of 
Mr.  Ira  R.  Allen,  of  Fair  Haven,  Vt.     (Ace.  25739.) 

Three  specimens  of  native  gold  from  the  Potomac  Mine,  Montgomery  Co.,  Md., 
deposited  by  Mr.  A.  B.  Russ,  of  Washington,  D.  C.     (Ace.  24805.) 

Twenty-nine  specimens  of  ornamental  stones  from  various  localities,  purchased 
of  Mr.  \V.  J.  Knowlton,  of  Boston,  f(»r  the  World's  Columbian  Ex}K>8ition.  (Ace. 
24545. ) 

Thirty-two  specimens  of  minerals  from  various  localities,  nine  of  them  for  the 
World's  C(dumbian  Exposition,  purchased  of  H.  A.  Ward,  of  Rochester.  (Ace. 
24778  and  24779.) 

Eleven  gems  from  Maine  and  New  Hampshire,  bought  of  Mr.  T.  F.  Lamb,  of  Port- 
land, for  the  World's  Columbian  Exposition.     (Ace.  24927.) 

Nineteen  specimens  of  minerals  from  various  localities  purchased  of  Messrs. 
English  «fe  Co.,  New  York  City,  for  the  World's  Columbian  Exposition.  (Ace. 
24849. ) 

In  addition  to  the  fviregoing,  several  lots  of  minerals  have  been 
received  from  the  U.  S.  Geological  Survey. 

The-  condition  of  the  collection,  with  the  excepticm  of  the  study 
series,  which  is  only  partly  classified,  is  very  satisfactory.  The  sys- 
tematic exhibition  series  of  minerals  is  displayed  in  twenty-two  mahog- 
any and  plate-glass  double  slope-top  cases,  arranged  in  rows  in  the 
exhibition  hall.  The  series  is  arranged  mainly  according  to  Dana's 
system,  and  each  specimen  is  mounted  on  an  ebonizetl  wooden  block, 
1 J  inches  thick,  on  the  beveled  front  of  which  is  fastened  a  gray  card- 
board label,  clearly  printed,  giving  the  name  of  the  species,  its  variety, 
the  locality  of  the  specimen,  the  name  of  its  donor  or  collector,  and  its 
catalogue  number. 

When  the  installation  has  been  completed,  the  series  will  be  provided 
with  species  labels,  indicating  the  chemical  composition  of  each  species, 
its  crystallographic  form,  hardness,  specific  gravity,  its  varieties  with 
their  characteristics,  and  any  additional  information  which  may  be  of 
public  interest. 
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The  ornamental  stone  collection  is  disphayed  in  single  specimens  and 
in  groups,  on  black  and  white  plush  pads,  ea<?h  specimen  or  group 
having  a  card-board  label  beneath  it. 

The  meteorite  collection  consists  at  present  of  an  exhibition  series 
only,  no  attempt  having  yet  been  made  to  separate  from  it  a  study  or 
a  duplicate  series,  though  many  exchanges  have  been  made  by  which 
the  collection  has  been  largely  built  up.  It  is  installed  in  mahogany 
wall-cases  with  plate-glass  fronts,  each  si)ecimen  occupying  a  black 
tray  with  a  beveled  front,  the  bottom  of  which  is  lined  with  dark  red 
billiard  cloth.  The  labels  are  of  French  gray  card-board,  like  tho»se  of 
the  systematic  mineral  series,  and  give  similar  information,  the  date  of 
the  fall  or  find  being  iidded  when  known. 

PRESENT  CONDITION  OF  THE  COLLECTION. 

The  condition  of  the  colle(;tion  at  present  is  as  follows: 

SpecimeoH  in  tho  recent  accession  case 64 

Si>ecinien8  in  the  systematic  series 3,  395 

SpecimcDS  in  the  Lea  collection  of  micas 384 

Specimens  in  the  case  of  duplicates 57 

Specimens  in  the  meteorit*^  collection 187 

Specimens  in  the  Shepanl  collection  c»f  meteorites 447 

Casts  of  meteorites 9 

Pedestal  specimens 10 

Specimens  in  tlie  wall-case  scries 195 

Specimens  in  the  collection  of  gems  an<l  st^ni-preciouH  stones 1, 717 

Photographs 13 

Total 6,469 

IX   THK   .STIM)Y    SKRIRS. 

Specimens  in  the  systematic  series 12, 575 

SfiecimenK  in  the  Lea  collection  of  micas 1, 052 

Specimens  of  gems  and  ornamental  atones 498 

Total 1 4, 1 25 

IN   THE    nUPLRATK   SKRIES. 

Specimens  in  the  systematic  series 8, 153 

Specimens  in  storage 7, 823 

Casts  of  meteorites 3 

Total 15,979 

Total  number  of  specimens  in  the  collection 36, 375 

During  the  year  1,454  entries  on  the  catalogue  have  been  made,  rep. 
resenting  4,1 21  specimens.  Of  these,  3,350  were  assigned  to  the  reserve 
series,  763  to  the  duplicate  series,  and  8  were  rejected.  Nineteen  were 
specimens  reentered  by  mistake  and  30  were  specimens  belonging  to 
the  old  collecti(m.  The  hist  catalogue  entry,  June  30, 1891,  was  50188; 
June  30,  1892,  51642. 


REPORT  ON  THE  DEPARTMENT  OF  GEOLOGY 
IN  THE  U.  S.  NATIONAL  MUSEUM.  1892. 


By  Gkorgk  p.  Mkrrill,  Curator, 


As  during  the  previous  year,  a  considerable  proportion  of  our  time 
has  been  occupied  in  the  arrangement  of  the  exhibition  series.  This 
work  was  interrupted  during  the  months  of  November,  December,  and 
January  by  the  laying  of  the  new  pavements  in  the  south-west  court 
and  west-south  range.  This  necessitated  moving  all  the  floor-cases  in 
both  halls,  and,  incidentally,  nearly  every  specimen,  since  specimens  and 
labels  were  as  a  rule  disphiced  by  the  jar  caused  by  moving  the  cases, 
or  else  were  so  covered  with  dust  as  to  necessitate  thorough  cleansing. 
Aside  from  the  mere  delay  here  involved,  fully  two  months  were  actu- 
ally lost,  so  far  as  advance  of  work  was  concerned,  in  restoring  the  col- 
leetions  to  their  original  conditions. 

A  very  imi)ortant  work  of  the  year  has  been  the  preparation  of  some 
two  hundred  sets  of  duplicates  for  gratuitous  distribution.  In  suldition 
to  the  immense  quantity  of  duplicate  matter  received  from  the  Centennial 
Exposition  at  Philadelphia  in  1876,  there  has  since  accumulated  much 
other  valuable  material,  and  the  long-deferred  time  seemed  to  have 
actuaUy  arrived  when  the  department  could  begin  to  resiwnd  to  its 
many  applications.  In  order,  however,  that  the  collections  might  be 
to  some  extent  systematic,  several  collecting  trips  were  undertaken 
during  the  late  summer  and  fall.  Mr.  W.  H.  Newhall  was  thus  engaged 
in  Kew  Jersey  and  Virginia  in  August  and  September,  and  the  curator 
made  brief  trips  into  New  Jersey,  Maine,  and  Massachusetts  on  similar 
errands.  The  collections  thus  obtained  are  noted  under  the  head  of 
accessions.  The  following  list  shows  the  character  of  the  material  put 
into  these  series: 
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List  of  duplicate  rocks  and  ores  distributed  by  the  Smithsonian  Institutum  on  behalf  of  the 

NaOanal  Museum, 

[Note.— These  collectioDS  have  been  made  ajBtematic  as  far  as  the  daplicate  material  was  available 
for  the  purpose.  The  specimens  included  in  this  set  are  indicated  by  a  check  mark  (y).  With  each 
specimen  is  wrapx>ed  a  label,  giving  its  name  and  that  of  the  locality  in  which  it  was  obtained.] 


No.ofl 
speci- 
men. 


1 
2 
3 
4 

6 

6 

7 

8 
0 
10 
11 
12 
13 
14 

15 

16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 

27 

28 
29 

30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 


I 
Name.  i  Locality. 


Gold  ore.    Auriferous  sulphurets '  G  ilpin  County,  Colu. 

Gold  ore.    Auriferous  solpharsenides  in  quartz  .j  Kern  County,  Cal. 

Gold  ore.    Auriferous  sulphurets  in  quartz j  Mariposa  County,  Cal . 

Grold-silver  ore.     Quartz  with  auriferous  and 
argentiferous  sulphurets. 

Gold-silver  ore.     Siliceous  rock  with  aurifer- 
ous and  argentiferous  sulphurets. 

Silver  ore.      Ruby  silver  and  stephauito  in 
quartz. 

Silver  ore.    Granitic  rock  carrying  silver  chlo- 
ride. 

Silver  ore.    Hard  carbonate  ore 

Silver-lead  ore.    Argentiferous  galena 

, ....  .do I  Hidden  Treasure  Mine,  Utah. 

do Montana. 

Silver-copper  ore.    Argentiferous  chalcopyrite  . ;  Pocahontas  Mine,  Fremont  County,  Colo, 

Lead-zinc  ore.    Galena  and  sphalerite |  Portugal. 

Lead-zinc  ore.    Galena,  blende  and  miRpickel     Dona  Ana  County,  N.  Mex. 
in  quartz. 

Leadziuc-copiHT  or«*.    Galena, sphalerite,  and  Do. 

chalcopyrite. 

Zinc  ore.    Calamine 

Zinc  ore.    Sphalerite '  Do. 

Zinc  ore.    Smiths<mite Austria  (?). 

Zinc  ore.    Willemite.  zincite,  and  franklinite. . . '  Franklin  Furnace,  Sussex  County,  N.  J. 


Comstock  Lode,  Storey  County,  Nev. 

French  District,  Owyhee  County.  Idaho. 

Reese  River  District,  Lander  County,  Nev. 

Colorado. 

LeadviUe,  Lake  County,  Colo. 
Utah. 


Friedensville,  Pa. 


Copper  ore.    Chalcopyrite 
do 


Queensland,  Australia. 
Dona  Ana  County,  N.  Mex. 


, do I  Ely,  Orange  County,  Vt. 

Copper  ore.    Native  copper  in  feldsitic  conglom-  i  Calumetand  HedaMine.  Lake  Superior,  Mich- 

erate.  I      ignii. 

Copper  ore.    Native  copper  in  melaphyr Lake  Superior,  Michigan. 

Nickel  ore.    Nickeliferous  pyrrhotite Gap  Mine.  Lancanter  County,  Pa. 

Nickel-copper  ore.     Nickeliferous   pjrrrhotite  '  Modum,  Norway. 

and  chalcopyrite.  ! 

Nickel  ore,    Oxidizctl  ore.     (Erythrite,  Anaber- '  Lovelocks,  Churchill  County,  Nev. 

gite.  etc.)  I 

Silver-lead  ore.     Cerussite Utali  and  Nevada. 

Tin  ore.    Cassiterite  with  wolfram  and  pyro-  j  Temesoal.  San  Bernardino  County,  Cal. 

lusite. 

Pyrite.    For  making  sulphuric  acid Rio  Tinto,  Portugal. 

do Louisa  County.  Va, 

Pyrite    and    clialcopyrite.     For  making  sul-  Do. 

phuricacid.  ' 

Iron  ore.    "Rod  hematite   ,  Giles  (.-ounty,  Va. 

Iron  ore.    Magnetite   Essex  County,  N.  Y. 

do Sweden. 

Iron  ore.    Hematite,  specular  iron  ore !  Manjnette  County,  Mich. 

Iron  ore.    Siderite j  Genuanj*. 

Iron  ore.    Limonite j  Do. 

do !  Lawrence  County,  Ind. 

Iron  ore.    Hematite.    Called  fossil  ore  Tennessee. 
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Li$t  of  duplicate  rocks  and  ores  distributed  by  the  Smithsonian  Institution  on  behalf  of  tlie 

National  Museum — Continned. 


41 
42 
43 
4t 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

56 

59 

60  > 

01 

62  I 

63 

64i 

65  ; 

66 
67] 
68 
69  ! 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
-89 
90 
91 
92 
98 
94 


Mmnganese  ure.    Impure  wad 
Manganese  ore 
Ferro-manganese 

do 
Native  sulphur. 
Mercury  ore.    Cinnabar 
Cbromite.    Chrome  iron  ore. 
Anthracite  coal.    Graphitic 

do 

Bituminous  coal 

Cannel  coal 

Graphite 

Emery  lock 

Fhosphatic  sandstone 

Massive  apatite 

do. 

Rocksalt 

Kaolin 

Biotite  granite 

do 

do 

liiotite  musoovite  granite. 

Orbicular  granite 

Hornblende  syenite  (drift) 

Eltoolite  syenite 

do 

Diabase  

do 

Olivine  diabase 

Gabbro 

Diorite 

Norite 

Kernantite 

Caroptonitc 

Quartz  porphyry 

Liparite  (rhyolite) 

do 

Liparite  (olmidian) 

do 
Trachyito 
Phonolito 

Hornblende  andenito 
Hornblende  andesitc 
Basalt 

do. 

Melaphj'r 

Peridotite  (picrite) 

I*eridotite  (hornblende  picrit<*) 

Peridotite  (dunite)  

Pyroxinito 

Theralito 

Impure  serpentine 

Serpentine 

Bexpentine 


Locality. 


Tennessee. 

Do. 
Italy. 
Austria. 

Rabbit  Hole  Mine,  Humboldt  County,  Xev. 
California. 
Shasta  County, Cal. 
Newport,  R.  I. 
Schuylkill  County,  Pa. 
West  Virginia.   • 
Kentucky. 

Buckingham,  Quebec,  Canada. 
Chester,  Hami>den  ('ounty,  Mass. 
South  Carolina 
Canada. 
Norway. 
Petite  Anse.  La. 
Lawrence  County,  Ind. 
Woodstock,  Md. 
Red  Beach,  near  Calais,  Mc: 

WestConcord.N.  H. 
Craftsbury.  Vt. 
Cux>e  Elizabeth,  Me. 
Litchfield,  Me. 
Libert yville,  N.  J. 
York,  Pa. 

Mine  La  Motte,  Mo. 


KeoBCville,  N.  Y. 

Franklin  Furnace.  Sussex  County,  N.  J. 

LowiHtoD.  Me. 

Ironton.  Mo. 

Yellowstone  National  Park. 

Zacatecati,  Mexico. 

Yellowstone  National  Park. 

Mono  Craters,  Cal. 

Silver  Cliff,  Colo. 

Black  Hills,  Dak. 

Yellowstone  National  Park. 

Madison  County,  Mont. 

Yellowstone  National  Park. 

Brighton,  Mass. 
Little  Deer  Isle,  Me. 
Stoney  Point,  N.  Y. 
CuUaaivJa,  N.  C. 
Webster,  N.  C. 
Crazy  Mountain.  Mont. 
Chester  County,  Pa. 
Deer  ThIc,  Me. 
Montvine^  N.J. 
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List  of  duplicate  rocks  and  ores  distrihuted  by  the  Smithsonian  Institution  on  behalf  of  the 

National  Museum — Continued. 


No.  of 
spet'.i- 
men. 


05 
06 
07 
08 
00 
100 
101 
102 
103 
104 
105 
106 
107 
108 
100 
110 
111 
112 
113 
114 
115 
116 
117 
118 
110 
120 
121 
122 
123 
124 
125 
126 


Name. 


Serpentine 

Serpentine  (variety  Williamsite) 

Glaocopbane  rock  

Gneiss  with  cordierite  

Gneiss 

Aniphibolite 

Mica  schist 

Qaartzite 

Steatite  (soapstone) 

Crystalline  limestone  (marble) .  . 
Crystalline  dolomite  (marble)  — 

do ''. 

Ophiollte 

Limestone  (fossiliferous) 

Limestone  (oolitic) 

do 

Limestone  (coral)   

Slate 

Gypsnm 

Calc  Sinter 

Siliceous  oolite 

Chert 

Sandstone  (Triassic) 

Sandstone  (Subcarboniferoun) 

Calcareous  conglomerato 

Rhyolite  tuflf 

do 

Infusorial  earth 

do 

Odliticsand 

Shell  sand 

LapiUi 


Locality. 


Easton,  Pa. 

Falton,  Lancaster  County,  Pa. 

Sonoma  Coanty,  Cal. 

Gailford  County,  Conn. 

Montgomery  County.  Md. 

Hanover.  N.  H. 

West  Washington,  D.  C. 

Poi4dam,  N.  Y. 

Grafton,  Vt. 

West  Rutland,  Vt. 

Westchester,  N.  Y. 

Lee,  Mass. 

Essex  County,  N.  Y. 

Rochester,  N.  Y. 

Indiana. 

Kentucky. 

Bermuda. 

Buckingham,  Quebec,  Canada. 

Saltville,  Va. 

Yellowstone  National  Park. 

Center  County,  Pa. 

Licking  County,  Ohio. 

Seneca  Creek,  Md. 

Berea,  Ohio. 

Loudoun  County,  Va. 

I>ouglas  County,  Colo. 

Zacatecas,  Mexico. 

Pope's  Creek.  Md. 

Nevada. 

Salt  Lake,  Utah. ' 

Hawaiian  Islands. 

Mono  Craters,  Cal. 


Unfortunately  it  was  impossible  to  make  the  sets  all  alike  either  in 
kind  or  number.  The  following  list  shows  the  full  number  included  in 
each  set  as  boxed  ready  for  shipment: 


Numbers. 


1  to  48. 

40       61. 

62       67 

68. 

71. 

85. 

91. 

02. 

04. 

08. 

105. 

100. 

113. 

114. 

116. 

117. 

118      110. 


Spe<'i- 
mens, 
each. 


Numbers. 


60 
72 
86 

03 

06 

00 

106 

110 

115 


120 


122. 
128. 


104 
103 
102 
101 
99 
08 
96 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 


124. 

125. 
126  to  128. 
129      131 . 


Speci. 

mens, 

each. 


132 
111 
146 
151 
166 
172 
175 
184 

189 
192 


196 


140. 
145. 
150. 
165. 
171. 
174. 
183. 
187. 
188. 
101. 
103. 
194. 
105. 
200. 


82 
81 
80 
79 
78 
77 
76 
77 
76 
75 
74 
73 
72 
71 
70 
68 
67 
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The  work  of  i)reparing  an  exhibit  for  the  World's  Columbian  Expo- 
sition was  entered  upon  late  in  September.  It  was  decided  that  the 
department  should,  so  far  as  the  limited  appropriations  x>^rmitted, 
make  an  exhibit  illustrative  of  the  various  phenomena  grouped  under 
the  heads  of  I,  Vulcanology;  II,  Glaciers  and  Glaciatioii,  and  III, 
Caves  and  Cave  Deposits. 

The  general  charact'Cr  of  the  exhibit,  as  planned,  may  be  understood 
by  reference  to  the  outline  given  below : 

I.    Vulcanology. 

(1)  Map  showing  distribution  of  active  volcanoes. 

(2)  Map  showing  areas  of  volcanic  rocks  in  the  United  States. 

(3)  Photographs  and  other  iHustrations  of  active  and  extinct  volcanoes. 

(4)  Diagrams  and  models  showing  shape  of  volcanic  cones  and  lava  Hows,  crater 

lakes,  hot  springs  and  geysers,  nataral  scenery  as  modified  by  volcanic  action. 

(5)  Specimens  showing  volcanic  products;  (a)  Characteristic  forms,  as  columnar, 

slaggy,  pumiceous  and  glassy  lavas,  bombs,  lapilli,  sand,  and  dust,  (b)  Kinds 
of  lavas,  both  ancient  and  modern,  (c)  Kinds  ejected  by  same  volcano  at 
different  periods  of  activity. 

(6)  Contact  phenomena  and  secondary  minerals. 

(7)  Economy  of  volcanoes  and  allied  phenomena  (Hot  Springs,  etc.),  as  shown  by 

chemical  products,  pozzuolana,  building-stone,  travertines,  **  onyx"  mar- 
bles, etc. 

(8)  Destructive  effects  as  shown  at  Pompeii,  etc. 

II.   (ilacin's  and  Glaciation, 

(1)  Views  illustrating  living  glaciers,  icebergs,  etc. 

(2)  Relief  map  of  the  United  States,  showing  the  ice  sheet  of  the  glacial  «^poch  in 

its  lobate  stage. 

(3)  Illustrations  of  glacial  phenomena,  as  fields  covered  by  drift  bowlders;  large 

stranded  bowlders  illustrating  direction  of  drift  and  transporting  power  of  ice 
sheet;  kamcs,  drumlins,  etc. 

(4)  Specimensshowing grooving,  striatiou,  and  polishing;  drift  clays,  sands, gravels, 

and  bowlders;  scratched  bowlders  from  till. 

(5)  Economy  of  glaciers:  View  of  glaciated  landscapes,  showing  how  denudation 

has  rendered  accessible  deeply  buried  materials;  leda  clays  and  their  utiliza- 
tion; drift  bowlders  for  building  material. 

(6)  Destructive  effects :  Fields  covered  by  bowlders ;  forests  destroyed.     [Shown  by 

illustrations  only.] 

III.     Cavcif  and  Cave  Deposits, 

(1)  Theoretical  sketch  showing  method  of  formation  by  solvent  action  of  water. 

(2)  Actual  plans  and  sections  of  caves. 

(3)  Cave  interiors.    Shown  by  photographs  and  transparencies. 

(4)  Cave  deposits  (stalactites,  stalagmites,  etc.).     Shown  by  specimens.     These  in 

part  cut  and  polished  to  show  color  and  structural  variations. 

(5)  The  economy  of  caves.    Shown  by  blocks  ami  slabs  of  cave  marble  (stalagmite) ; 

nitrons  earths  and  other  salts. 

(6)  Cave  life.     Shown  by  bats,  eyeless  fish,  crayfish,  insects,  etc. 

(7)  Caves  as  dwellings. 

H.  Mis.  114,  pt.  2 14 
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The  work  of  obtaiuiiig  luaterials  illustrative  of  glacial  action  in  the 
eastern  United  States  was  placed  in  the  hands  of  Prof.  W,  O.  Crosby. 
As  the  work  is  still  in  progress  at  time  of  writing,  nothing  more  need 
now  be  said  regarding  it. 

For  the  puq>ose  of  collecting  materials  for  this  exhibit  the  curator 
left  Washington  October  27  for  Arizona  and  New  Mexico,  returning 
December  16.  A  large  amount  of  volcanic  and  cave  material  was  col- 
lected during  this  time,  which  will  be  nott^d  under  the  head  of  acces- 
sions. May  17  the  curator  again  left  on  a  similar  errand,  visiting 
caves  in  Virginia,  Tennessee,  Kentucky,  Indiana  and  Missouri.  The 
material  obtained  during  this  trip  was  exceptionally  good,  as  well  as 
varied  in  character,  but  owing  to  the  fact  that  his  absence  was  pro- 
longed beyond  the  end  of  the  fiscal  year,  it  cannot  here  be  reported  on 
in  detail. 

NOTES  UPON  THE  MORE    IMPORTANT    ACCESSIONS    RECEIVED    DITRING 

THE  YEAR. 

One  hundred  and  sixteen  regular  and  135  temporary  accessions  were 
received  during  the  year,  the  regular  accessions  comprising  upwards  ol 
4,000  specimens.  The  more  important  of  these  are  mentioned  below. 
It  should  be  stated  that  a  large  share  of  these  materials  are  designed 
for  the  duplicate  series  or  for  the  World's  Columbian  Exposition. 

Gold  and  silver  ores  Iroui  Marqaette  County,  Mich.     Gift  of  J.  Ropes.     24521. 

Fossil iferous  marble  from  Tennessee.     Gift  of  T.  S.  Godfrey.    24522. 

Rocks  and  ores  from  the  quicksilver  district  of  Almaden,  Spain.  Colleeteil  l>y 
G.  F.  Becker. 

Silver  ore,  Colorado.     Gift  of  A.  Sa<ltler.     24546. 

Rock  salt,  Livingston  County,  N.  Y.     Gift  of  Retsof  Mining  Company.    24554. 

Crude  petroleum,  Santa  Clara,  Cuba.  Gift  of  C.  W.  Cunningham,  U.  8.  Geological 
Survey.    24580. 

Gneiss  with  cordierite,  Guilford,  Conn.  Collected  by  ().  C.  Farrinj^ton.  24581, 
24639. 

Volcanic  rocks,  Lower  California.     Received  from  Dr.  Ed.  Palmer.     24600. 

Manganese  ore,  TeBnessee.     Gift  of  H.  Claiborne.    24605. 

Kaolin.  Bloomfield,  Fla.     Gift  of  Alex.  Lynch.    24604. 

Ores  and  minerals  from  Utah  and  Scotland.  Gift  c»f  R.  Forrester,  Sehortdd,  Utah, 
24611. 

Crude  nitrate  of  soda,  Iquique,  Chili.     Gift  of  C.  H.  Whitf.     24619. 

Silver  ore,  San  Bernardino  County,  Cal.     Gift  of  W.  U.  Gould.     24(538. 

Iron  ore,  Llaiio  County,  Tex.     Gift  of  R.  T.  Hill.     24(>12. 

Thirty-four  specimens  phosphat*^  rock,  Florida.     Gift  of  E.  Willis.     24640. 

Twenty-four  specimens  phosphate  rock,  Florida.  Gift  of  Florida  Phosphate  Com- 
pany.   24676. 

Zinc  ore  and  barite,  Virijinia.     C'olleoto<l  by  G.  P.  Merrill.     247:34. 

Feldspar,  New  York,  Maine,  and  Delaware.     Gift  of  Golding  and  Sons.     24720. 

Silver  ore.  El  Pas  >,  Tex.     Gift  of  W.  H.  Von  Streeruwitz.     24725. 

Stalagmite  marble,  Washington  County,  Va.     Collected  by  G.  P.  Merrill-.     24729. 

Copper  ores,  Huntington,  Oregon.     Gift  of  Phillip  A.  Markson.     24735. 

Asbestus,  Knights  Ferry,  Cal.    Gift  of  .James  H.  Lowe.    24723. 

Magnetic  iron  ore,  Green  County,  Ga.     Gift  of  John  C.  Hart.     24741. 

Granite,  with  native  copper,  Butte,  Mont.    Gift  of  C.  H.  Hiind.    24797. 
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Two  hiindrod  upecimons  gypsum,  Saltville,  Va.    Gift  of  W.  B.  Robertson.    24820. 

Photograph  of  saudstone  dike,  Chadrou,  Nebr.    Gift  of  Prof.  Robert  Hay.    24881. 

Feldspar,  Soath  Glastonbury,  Conn.    Gift  of  Charles  H.  Hall.    24895. 

Elffiolite  syenite,  Beenierville,  N.  J.    Collected  by  W.  H.  Newhall.    24903. 

Zinc  ores,  Franklin,  N.  J.    Collected  by  W.  H.  Newhall.    24912. 

Forty-seven  specimens  ores,  England.    Received  from  R.  N.  Worth.    24794. 

Five  hundred  specimens  calcareous  breccia,  Loudoun  County,  Va.  CoUecteil  by 
W.H.  Newhall.    25002. 

Eleven  specimens  silver  ores,  New  South  Wales.  Gift  of  Walter  J.  Koehler. 
24503. 

Contorted  rock,  Sugar  Loaf  Mountain,  Maryland.  Received  from  George  H. 
Williams.    25057. 

Copper  ore,  Washington  County,  Idaho.    Gift  of  C.  F.  Drake.    25081. 

One  hundred  specimens  melaphyr,  Brighton,  Mass.  Received  from  George  H. 
Barton.    25101. 

Two  hundred  si>ecimens  siliceous  oolite,  State  College,  Center  County,  Pa.  Re- 
ceived from  George  R.  Wielaiid.    25106. 

Twenty-three  specimens  ores  and  rocks,  El  Paso  (bounty,  Tex.  Gift  of  W.  A.  von 
Streemwitz.    25059. 

Silver  ore,  Sonora,  Mex.    Gift  of  John  Alexander.     25189. 

Zinc  ore  and  barite.  Union  County,  Tenu.     Gift  of  Philip  A.  Markson.    25147. 

Thirteen  specimens  eruptive  rocks,  etc.,  Chatham  Island,  Galapagos.  Received 
from  U.  S.  Fish  Commission  steamer  JlbatroHH.    25157. 

Silver  ores,  Mexico.    Gift  of  W.  J.  McGee.    25195. 

One  hundred  and  sixty-one  specimens  rocks  and  ores  from  Arizona  and  New 
Mexico.    Collected  by  G.  P.  Merrill.     25198. 

(In  part)  a  tine  specimen  of  native  silver  from  the  Black  liawk  district,  near  Sil- 
ver City,  N.  Mex.     Gift  of  E.  M.  Hand.     25198. 

Onyx,  Yavapai  County,  Ariz.     Collected  by  G.  P.  Merrill.     25199. 

Augite  rocks.  New  Haven,  Conn.     Received  from  S.  Ward  Loi)er.     25200. 

Rocks,  Texas.    Gift  of  W.  H.  von  Streemwitz.     25206. 

Contorted  slate,  Rutland  County,  Vt.  Received  from  U.  S.  Geological  Survey. 
25207. 

Yellow  ochre,  Monroe  County,  Ala.     Gift  of  Claiborne  Ochre  Company.     2.5208. 

Kaolin,  Langley,  S.  C.    Gift  of  T.  S.  Lamar  &  Co.    25211. 

Rock  salt,  Kanopolis,  Kans.  Gift  of  Royal  Salt  Company,  James  Cowie,  super- 
intendent.    25213. 

Silver  ore,  Charcas,  Mexico.     Collected  by  P.  L.  Jouy.     25212. 

Tin  ore  and  pig  tin,  Temescal  Mine,  San  Bernardino  County,  Cal.  Gift  of  Hon. 
W.  W.  Bowers.    25183. 

Fifteen  specimens  rocks,  Massachusetts.  Received  from  William  North  Rice. 
25210. 

A  large  series  of  volcanic  materials,  Arizona  and  New  Mexico.  Collected  by  G.  P. 
Merrill.     (25226),  25231. 

Fifty-seven  specimens  ores  and  rocks,  Arkansas.  Received  from  W.  P.  Jenney. 
25253. 

Two  hnndred  and  ninety -three  specimens  ores  and  rocks,  Texas,  Oregon,  New 
Mexico,  Cedros  Island,  Nevada,  California,  and  Colorado.  Collected  by  F.  W. 
Crosby.    24310. 

Thirty-seven  specimens  ores  and  minerals,  various  localities.  Received  from  £.  E. 
Howell.     25277. 

Zinc  ores,  Jasper  County,  ^liss.    Collected  by  W.  P.  Jenney.    25276. 

Forty-six  specimens  ores,  etc.,  England.    Received  from  R.  N.  Worth.    25233. 

Wnrtzillite,  Emery  County,  Utah.    Gift  of  Robert  Forrester.    25324. 

YolcaQlc  rocks,  Peru  and  Mexico.    Gift  of  Otto  P.  Pfordte.    25278. 
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Red  sandstone,  Pecos  City,  Tex.    Gift  of  Pecos  Red  Sandstone  Co.     25351. 

Elseolite  syenite,  from  New  Hampshire,  and  gold  ore  and  coal  from  Maine.  Gift 
of  W.  S.  Bayley.    25366. 

Ores  and  rocks,  Labrador  and  Newfoundland.     Gift  of  Henry  G.  Bryant.     25288. 

Ores  and  rocks,  New  Mexico.     Collected  by  G.  P.  Merrill.     25384. 

Hornblende  schist  with  free  gold,  Penniug^n  County,  S.  Dak.  Gift  of  H.  John 
Ainley.    25396. 

Shale  with  rain  prints,  Durham,  Conn.     Gift  of  S.  Ward  Loper.     25428. 

Granite  (4-inch  cube).  South  Brookville,  Me.     Gift  of  A.  F.  Eells.     25430. 

Ore  and  rocks,  Texas.    Gift  of  W.  H.  von  Streeruwitz.    25482. 

Silver  and  zinc  ores.  Aspen,  Col.    Gift  of  S.  L.  Pen  field.    25261. 

Silver  ore,  British  Columbia  and  Loess  Formation,  China.  Gift  of  R.  Hitchcock. 
25499. 

A  large  series  of  stalactites  and  stalagmites,  Luray,  Va.  Collected  for  World's 
Fair  exhibit  by  James  H.  Morrison.    25517. 

Clays  and  molding  sand,  Devonshire,  England.  Received  from  R.  N.  Worth. 
25627. 

Banded  argillite,  Canyon,  Col.     Gift  of  S.  Ward  Loper.     25546. 

Quartz,  Topsham,  Me.     Gift  of  Wilson  Manufacturing  Company.     25585. 

Salt,  Lake  ''El  Sal  del  Rey,"  Texas.     Gift  of  John  G.  Bourke.     25619. 

Rocks,  New  Mexico.     Received  from  W.  Lindgren.     25622. 

Magnetite  containing  native  gold,  Carroll  County,  Md.  Gift  of  J.  W.  Tyson. 
25^18. 

Rocks,  District  of  Columbia.     Gift  of  J.  W.  Langdalc.     25673. 

Iron  ore,  Marquette,  Mich.     Gift  of  G.  J.  Northrup.     25802. 

Iron  ore,  Si([ua  iron  mines,  Santiago  de  Cuba.  Gift  of  Jobu  Vallance,  superin- 
tendent.   25803. 

CHARACTER  OF  ROUTINE  WORK. 

The  character  of  the  routine  work  has  varied  hut  little  from  that  of 
preceding  years.  The  work  of  preparing  the  duplicate  series  neces- 
sitated the  overhauling  and  breaking  up  of  many  of  the  large  ore  piles 
that  have  hitherto  cumbered  the  west  front;  36  boxes  were  also  with- 
drawn from  storage,  and  their  contents  utilized.  In  process  of  this 
work  some  15,057  specimens  of  rocks  and  ores  were  ]>roken  up,  trimmed, 
labeled  and  wrapped  ready  for  packing.  The  final  Mork  of  packing 
these  200  sets,  though  scarcely  completed  at  the  end  of  the  tiscal  year, 
was  so  nearly  done  as  to  be  properly  comprehended  in  this  report. 

A  large  amount  of  time  was  devoted  to  the  installation  of  the  economic 
series  in  the  southwest  court  and  which  may  now  lor  the  first  time 
claim  to  be  in  a  condition  approximately  satisfactory. 

Duplicates  have  been  sent  out,  mainly  in  the  way  of  exchanges,  as 
follows : 

July  0, 1891,  to  James  Allen,  3  specimens  of  rocks. 
July  25,  1891,  to  A.  T.  Odeueal,  1  specimen  of  rock. 
August  31,  1891,  to  M.Mali,  Belgiau  consul,  17  specimens  of  coal. 
September  3,  1891,  to  R.  N.  Worth,  152  specimens  of  ores. 
September  7,  1891,  to  C.  E.  Vawter,  3  boxes  (150  pounds). 
September  9,  1891,  to  George  H.  Barton,  5  boxes  (1,235  pounds). 
September  9,  1891,  to  E.  E.  Howell,  183  specimens  of  rocks. 

September  15, 1891,  to  E.  E.  Howell,  300  pounds  of  ores  and  3  specimens  of  slab 
marbles. 
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October  9,  1891,  to  E.  E.  Howell,  59  specimens  of  ores. 

October  15,  1891,  to  R.  Forrester,  6  specimens  of  minerals. 

December  22,  1891,  to  H.  S.  Williams,  24  specimens  of  rocks. 

December  30, 1891,  to  George  R.  Wieland,  57  specimens  of  rocks. 

December  30,  1891,  to  V.  F.  Marsters,  51  specimens  of  rocks. 

Febmary  3,  1892.  to  W.  O.  Crosby,  598  specimens  of  ores. 

March  9,  1892,  to  U.  S.  Commissioner  of  Patents,  34  specimens  of  petrolenm. 

Marcb  21,  1892,  to  H.  S.  Williams,  48  specimens  of  rocks. 

April  2,  1892,  to  Arizona  Onyx  Company,  7  specimens  of  onyx  slabs. 

April  4,  1892,  to  H.  T.  A.  Lemon,  35  specimens  of  ore  fragments. 

April  4,  1892,  to  Prof.  Bigelow,  100  pounds  of  ore  fragments. 

April  9,  1892,  to  £.  E.  Howell,  2,600  ponnds  of  rocks  and  ores. 

April  20, 1892,  to  Maine  State  College,  115  specimens  of  ores. 

April  27,  1892,  to  S.  Ward  Loper,  1  specimen  of  onyx. 

May  17,  1892,  to  E.  E.  Howell,  6  specimens  of  rocks  and  ores. 

Total,  4,385  pounds  and  1,398  specimens  of  rocks,  etc. 

This  list  does  not  include  the  200  boxes  comprising  17,924  specimens 
above  referred  to. 

The  work  of  identifying  materials  sent  in  by  those  not  connected  with 
the  Museum  continues,  as  heretofore,  to  consume  its  full  share  of  time. 
The  following  list  of  special  reports  will  serve  to  give  some  idea  of  the 
extent  of  this  practice.  As  stated  previously,  the  department  can  not 
make  assays  or  analyses  on  such  occasions,  but  whenever  possible  with- 
out too  great  an  outlay  of  time,  the  mineralogical  nature  of  the  mate- 
rial has  been  ascertained  and  the  applicant  referred  elsewhere  for  infor- 
mation not  obtainable  here.    The«e  rei>ort8  were  made  as  follows: 

Pyrite.     Sent  by  Cover  Orndorff,  Mount  Olive,  Florida.     1248. 
Material  tor  assay.     Sent  by  J.  Goldsmith,  Carlisle,  N.  Mex.     1251. 
Material  for  assay.     From  James  Palmer,  Grantsvillo,  Utah.     1257. 
Material  for  assay.     From  Michael  Keenan,  Springer,  N.  Mex.     1265. 
*  Material  for  determination.     Sent  by  Frank  Cook,  Huston,  Idaho.     1272. 
Material  for  determination.     Sent  by  J.  II.  Pisor,  Horr,  Mont.     1276. 
Iron  ore.     Sent  by  L.  K.  Yeatts,  Elva,  Va.     1283. 

Rocks  for  determination.     Sent  by  Mrs.  M.  L.  Narrin,  Goodrich,  Mich.     1288. 
Fire  clays.     Sent  by  Miss  L.  A.  B.  Cornuck,  Genito,  Va.     1287. 
Pyrite.     Sent  by  H.  Warren  &  Son,  Oregon,  Lincoln  County,  Tenn.     1292. 
Clay.     Sent  by  F.  G.  King,  60  Park  avenue,  Rochester,  N.  Y.     1297. 
Material  for  assay.     Sent  by  Geo.  W.  Bullene,  Seattle,  Wash.     1301. 
Supposed  tin  ore.     Sent  by  Euiil  Wilvert,  Sunbury,  Pa.     1310. 
Phosphates.     Sent  by  C.  D.  Galvin,  New  Y'ork  City.     1324. 
Material  for  assay.     Sent  by  Jones  Taylor,  of  San  Beruanlino,  Cal.     1325. 
Rocks  for  determination.     Sent  by  William  Nelson,  of  Columbia,  Va.     1339. 
Quartz.     Sent  by  J.  B.  Copoland,  of  HaiTisburg,  Pa.     1341. 
Material  for  assay.     Sent  by  M.  A.  Geiger,  Silver,  Wash.     1343. 
Pyrite.     Sent  by  Abram  Brown,  Rohrerstown,  Pa.     1345. 
Material  for  assay.     Sent  by  C.  D.  Galvin,  New  York.     1351. 
Clays.     Sent  by  S.  E.  Wilkes,  Charlie  Hope,  Va.     1354. 

Iron  ore  and  bituminons  shales.     Sent  by  .John  Somers,  Cle-Elum,  Wash.     1360. 
Ocherous  clay.     Sent  by  ,h  C.  Chesney,  Northumberland,  Pa.     1361. 
Ancient  marbles.     Sent  for  identification  by  Hermann  Jaske,  Dayton,  Ohio.    1368. 
Manganese  and  iron  ores.     Sent  by  B.  S.  Belcher,  Ada,  W.  Va.    1369. 
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Material  for  assay.    Sent  by  M.  V.  Harris,  Cherry  Creek,  Miss.    1371. 

Material  for  assay.    Sent  by  W.  B.  Gibbs,  Jackson,  W.  Va.     1380. 

Material  for  assay.     Sent  by  Cassady  Linthicnm,  Hyattsville,  Md.     1376. 

Material  for  assay.  Sent  by  E.  H.  Stewart,  Little  Rock  Creek,  North  Carolina. 
1383. 

Material  for  determination.     Sent  by  Geo.  H.  Babcock,  Phillipsburg,  Mont.     1386. 

Supposed  alnminum  ore.     Sent  by  W.  A.  C.  Bryan,  Nepbi  City,  Utah.     1389. 

Pyrite.    Sent  by  Levi  Frye,  Rinkerton,  Va.    1390. 

Volcanic  glass.    Sent  by  A.  F.  Canter,  Jordan  Valley,  Oregon.    1391. 

Material  for  determination.    Sent  by  R.  F.  Eller,  Kenterville,  Idaho.     1401. 

Ore.    Sent  by  W.  G.  Mercier,  Washington.    1403. 

Rocks  for  examination.    Sent  by  Prof.  W.  O.  Crosby,  Boston,  Mass.     1408. 

Material  for  assay.    Sent  by  M.  J.  Bailey,  Chester,  N.  Dak.    1410. 

Rock.    Sent  by  J.  H.  Chase,  Wenatchee,  Wash.    1419. 

Materials  for  determination.     Sent  by  Frank  Bnrk,  Nephi  City,  Utah.     1422. 

Materials  for  determination.    Sent  by  B.  S.  Belcher,  Ada,  W.  Va.    1423. 

Limonite  and  slag.     Sent  by  F.  H.  Moyers,  Clapp^s  Ford,  Tenn.    1426. 

Pyrrhotite.    Sent  by  John  Long,  Sand  Point  Station,  Idaho.     1432.- 

Material  for  identification.  Sent  by  Ed.  Hassatt,  Atoka,  Choctaw  Nation,  lud.  T. 
1433. 

Material  for  determination.    Sent  by  N.  D.  Holmes,  Toledo,  Ark.    1435. 

Supposed  tin  ore.    Sent  by  W.  E.  Stevens,  Wenatchee,  Wash.    1436. 

Material  for  determination.     Sent  by  J.  E.  Luce,  Cisco,  Tex.     1452. 

Material  for  determination.     Sent  by  J.  B.  Rosenborongh,  Aransas  Pass,  Tex.    1453. 

Material  for  assay.    Returned  to  sender.     1456. 

Limonite.    Sent  by  Stanley  M.  Crites,  Pipestone,  Mich.     1458. 

Copper  ore  for  determination.    Sent  by  Alex.  Clark,  Port  Angeles,  Wash.    1461. 

Supposed  silver  ore.  Sent  by  Mrs.  A.  M.  Finney,  St.  James  Hot<el,  Washington, 
D.  C.     1462. 

Material  for  determination.     Sent  by  J.  O.  Flack,  Atoka,  Ind.  T.     1463. 

Material  for  determination.  Sent  by  Miss  Sarah  Hollingsworth,  Dogwood  P.  O., 
Douglas  County,  Mo.    1472. 

Material  for  assay.    Sent  by  J.  W.  Went  worth.  Pay  son,  Ariz.     1475. 

Micaceous  hematite.    Sent  by  J.  W.  Craig,  Muchet,  Augusta  County,  Va.     1476. 

Quartz  and  feldspar.    Sent  by  A.  W.  Shaffer,  Raleigh,  N.  C.    1479. 

Material  for  determination.    Sent  by  E.  A.  Hanske,  Bellevue,  Iowa.    1498. 

Material  for  assay.     Sent  by  W.  E.  Stevens,  Wenatchee,  Wash.     1509. 

Pyrite  and  pyrrhotite.    Sent  by  H.  C.  Wallace,  Alta  City,  Utah.     1510. 

Galena.     Sent  by  A.  Block,  Bowling  Green,  Ky.     1516. 

Quartz.     Sent  by  George  W.  Malone,  Hombeak,  Tenn.     1532. 

Clay.     Sent  by  E.  E.  Vail,  St.  Augustine,  Fla.     1533. 

Supposed  lead  ore.     Sent  by  J.  V.  Surprenant,  Anaconda,  Mont.     1537. 

Clay.     Sent  by  B.  Stinson,  Paoli,  Ind.     1540. 

Siliceous  sand.     Sent  by  W.  P.  Hobson,  Pueblo,  Colo.     1541. 

Pyrite.     Sent  by  John  G.  Steele,  Rock  HiU,  8.  C.     1538. 

Material  for  assay.     Sent  by  A.  C.  Trump,  Lake  Valley,  N.  Mex.     1551. 

Material  for  assay.     Sent  by  D.  S.  Heron,  Globe,  Ariz.     1553. 

Pyrite.     Sent  by  Milo  Winters,  Crown  Point  Center,  N.  Y.     1556. 

Material  for  determination.     Sent  by  A.  Devereaux,  Decatur,  Tex.     1559. 

Material  for  assay.     Sent  by  Charles  Faulk,  East  Liverpool,  Ohio.    1560. 

Material  for  assay.    Sent  by  S.  O.  Remington,  Phillipsbnrg,  Mont.    1563. 

Material  for  determination. .  Sent  by  Richard  Bennett,  Eureka  Springs,  Ark. 
1564. 

Material  for  assay.    Sent  by  A.  H.  Bracken,  Hensley,  Yancey  County,  N.  C.     1565. 

Material  for  determination.  Sent  by  Geo.  H.  Vickers,  Lame  Deer,  Custer  County, 
Mont.    1568. 
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Quartz  porphyry.   Sent  by  Dr.  Scott  Hill,  Aagusta,  Me.     1569. 

Minerals  for  determination.      Sent  by  Sarah  Hollings worth,  Dogwood  P.  O.,  Mo. 
1570. 

Biotite  granite.     Sent  by  A.  F.  Eells,  Boston,  Mass.    1571. 

Material  for  determination.    SentbyChas.  A.  Raber,  South  Riverside,  Cal.     1573. 

Material  for  determination.     Sent  by  P.  P.  Player,  Bledsoe,  Ala.     1574. 

Pyrite.     Sent  by  S.  Heymann,  Fayetteville,  Tenn.     1576. 

Material  for  determination.     Sent  by  C.  W.  McAlarney,  Plymouth,  Pa.     1578. 

Pyrrhotite.     Sent  by  Leonard  D.  Siver,  Spokane,  Wash.     1579. 

BituminouH  limestone.     Sent  by  Benson   Lewis,  Thurbcr,  Piute  County,  Utah. 
1580. 

Magnetite,  supposed  tin  ore.     Sent  by  S.  I.  Gaskill,  Salesville,  Gallatin  County, 
Mont.     1586. 

Phosphatic  limestone.     Sent  by  C.  G.  Faucher,  Flagstaff,  Ariz.     1592. 

Material  for  assay.    Sent  by  J.  Stouffer,  Wooddale,  Pa.     1593. 

Supposed  ore  for  determination.    Sent  by  J.  S.  Lee,  Roswell,  N.  Mex.     1595. 

Micaceous  schist  carrying  graphite.     Sent  by  J.  A.  Navarre,  Chelan,  Wash.    1596. 

Material  for  iissay.     Sent  by  Wm.  McVay,  Prineville, 'Oregon.     1598. 

Material  for  identification.    Sent  by  .1.  Stouffer,  Wooddale,  Pa.     1599. 

Material  for  determination.    Sent  by  Hunt  Bros.,  Sturgis,  Miss.     1601. 

Supposed  ore,  for  determination.     Sent  by  Geo.  Kenney,  Elf,  Clay  County,  N.  C. 
1604. 

Clay,  for  analysis.     Sent  by  R.  F.  Thorne,  luka,  Tishgmingo  County,  Miss.     1606. 

Sand  for  determination.     Sent  by  Robert  Goudie,  Nashville,  S.  Dak.     1609. 
.  Minerals  for  determination.     Sent  by  R.  T.  Ford,  Naillon,  Tenn.     1612. 

Minerals  for  analysis.     Sent  by  Geo.  Bonnell,  Tooele  City,  Utah.     1615. 

Ore  for  determination.     Sent  by  W.  L.  Detrick,  Julian,  San  Diego  County,  Cal. 
1616. 

Clay  for  analysis.     Sent  by  A.  D.  Merick,  The  Portland,  Washington,  D.  C.     1618. 

Supposed  ore.     Sent  by  C.  H.  Canipfield,  Dulzura,  San  Diego  County,  Cal.     1620. 

Material  for  determination.     Sent  by  B.  S.  Belcher,  Ada,  Mercer  County,  W.  Va. 
1622. 

Material  for  determination.     Sent  by  C.  H.  Campfield,  Dulzura,  San  Diego  County, 
Cal.     1625. 

Material  for  assay.     Sent  by  George  H.  Buchanan,  Tanners ville,  N.  V.     1631. 

Material  for  assay.     Sent  by  H.  E.  Stufflebeam,  Delaney,  Ark.     1636. 

Clay,  supposed  alumiuum  ore.     Sent  by  R.  E.  Cook,  Nottingham,  Ala.     1637. 

Pitchstone.     Sent  by  Paul  Murn,  Boulder,  Mont.     1638. 

Metal  for  determination.     Sent  by  J.  Stouffer,  Wooddale,  Fayette  County,  Pa. 
1639. 

Material  for  assay.     Sent  by  J.  Ebaugh,  Carrollton,  Carroll  County,  Md.     1640. 

Alloy  for  determination.     Sent  by  J.  R.  Hunt,  jr.,  Sturgis,  Miss.     1641. 

Supposed  gold  ore.     Sent  by  Gen.  P.  N.  Hagner,  Washington,  D.  C.     1642. 

Stalagmitic  limestone.     Sent  by  C.  E.  Van  Deren,  Cottonwood,  Ariz.     1645. 

Material  for  assay.     Sent  by  G.  W.  Chambers,  Egger,  Ark.     1647. 

Volcanic  dust.     Sent  by  Levi  Allen,  Salubria,  Idaho.     1648. 

Eruptive  rock.     Sent  by  Dr.  W.  S.  Newlon,  Oswego,  Kans.     1649. 

Material  for  ansay.     Sent  by  H.  A.  James,  Oklahoma.     1652. 

Clay.    Sent  by  T.  S.  Harris,  New  York,  N.  Y.     1655. 

Decomposed  asbestos.     Sent  by  L.  F.  Cooper,  Crescent  City,  Cal.     1657. 

Material  for  assay.     Sent  by  L.  A.  Rawlins,  Box  Elder,  Colo.     1661. 

Material  for  assay.    Sent  by  H.  W.  Flagg,  Martinsburg,  W.  Va.     1662. 

Quartz  stained  by  oxide  of  iron.     Sent  by  .1.  Ebaugh,  Hamilton,  Carroll  County, 
Md.     1666. 
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Supposed  silver  ore.    Sent  by  Henry  Clonse,  Pliebe,  Tenn.    1668. 

Rock  for  analysis.    Sent  by  Theo.  S.  Harris,  New  York,  N.  Y.    1669. 

Phosphatic  rock.    Sent  by  L.  Haskell,  Fort  Meade,  Fla.    1671. 

Material  for  assay.    Sent  by  H.  W.  Miles,  Salt  Lake  City,  Utah.    1673. 

Material  for  determination.  Sent  by  £.  Si>encer,  Big  Pine,  Inyo  County,  Cal. 
1677. 

Eruptive  Rock  for  detenuination.  Sent  by  Robert  Forrester,  Scoiield,  Utah. 
1678. 

Material  for  analysis.     Sent  by  S.  Hummel,  Gloversville,  N.  Y.     1679. 

Supposed  tin  ore.    Sent  by  Emil  Wilvert,  Sunbury,  Pa.    1680. 

Iron  ore.  Sent  by  W.  W.  Wotherspoon,  Mount  Vernon  Barracks,  Mount  Vernon, 
Ala.    1681. 

Material  for  analysis.  Sent  by  P.  F.  Shumaker,  Flat  Creek,  Winn  Parish,  La. 
1683. 

Building  stone.    Sent  by  Porter  and  Butler,  Baker  City,  Oregon.     1684. 

Material  for  examination.    Sent  by  R.  C.  Stout,  Caddo,  Stephens  County,  Tex.    1686. 

Supposed  tin  ore.    Sent  by  Levi  Allen,  Salubria,  Idaho.    1689. 

Supposed  onyx.     Sent  by.  S.  Fletcher,  Phebe,  Tenn.    1691. 
\    Material  for  examination.    Sent  by  £.  C.  Kitchen,  Brownwood,  Tex.    1696. 

Gypsum.    Sent  by  MrH.  E.  L.  Smith,  La  Plata,  N.  Mex.    1699. 

Ferruginous  concretion.  Sent  by  Geo.  U.  S.  Hovey,  White  Church,  Wyandotte 
County,  Kans.     1790. 

Volcanic  dust.  Sent  by  Sam'l  Price  and  Thos.  Finnegan,  Dnnlap,  Graham  County, 
Ariz.    1702. 

Clay  for  analynis.    Sent  by  H.  Hopkins,  La  Fayette,  Oregon.    1710. 

Clay.    Sent  by  Otto  A.  Benkendorf,  Wilmot,  Cowley  County,  Kans.     1711. 

Conglomerate.  Sent  by  Stewart  Simpson,  Ruthburg,  Wiishington  County,  Idaho. 
1715. 

Pyrite.     Sent  by  C.  J.  Hyatt,  luka,  Miss.     1728. 

Supposed  ore.     Sent  by  .J.  S.  Biiller,  Chewlah,  Stevens  County,  Wash.     1722. 

Minerals  for  determination.     Sent  by  J.  H.  Pisor,  Horr,  Mont.     1726. 

A  supposed  gold  ore.  Sent  by  Cassady  Linthicum,  Hyattstown,  Montgomery 
County,  Md.    1734. 

Supposed  ozocerite.    Sent  by  Geo.  S.  Luce,  Galesville,  Wis.     1739. 

Material  for  analysis.   Sent  by  A.  H.  Bracken,  Hensley,  Yancey  County,  N.  C.   1742. 

Galena.    Sent  by  H.  W.  Diggins,  Springfield,  Mo.    1747. 

Material  for  assay.    Sent  by  H.  J.  Hasbronck,  Idaho  Falls,  Idaho.    1752. 

Sand  and  ore  for  examination.     Sent  by  O.  B.  Bloom,  Harrisburg,  Ariz.     1756. 

Material  for  analysis.     Sent  by  E.  B.  Hassett,  St.  Paul,  Madison  County,  Ark.    1758. 

Minerals  for  determination.  Sent  by  A.  E.  Lee,  Alpowa,  Garfield  County,  W^asli. 
1765. 

Red  Hematite.    Sent  by  W.  J .  Stump,  Hartmonsville,  Mineral  County,  W.  Va.     1767. 

Material  for  assay.     Sent  by  W.  S.  Rynearson,  Indian  Valley,  Idaho,     1777. 

SPECIAL  RESEARCHES. 

Little  time  has  been  at  our  command  for  special  research.  The  De- 
partment has  no  chemist,  and  the  entire  determinative  work  falls  upon 
the  curator,  who  even  makes  a  larg^e  proportion  of  his  own  analyses. 

The  titles  of  such  pax)ers  as  have  appeared  during  the  year  are  given 
in  the  Bibliography  (sec.  iv). 


EXPLANATION    OF    PLATE    Ml. 
Diagram  showing  Arrangement  of  Cases  in  Department  of  Geology,  June  30,  1892. 

West-s»odth  banoe.— No.l,  wall-case  containing  collection  of  elements  of  rock-forming  minerals,  color, 
structure,  and  fracture  series;  Nos, 2  to  10,  inclusive,  table-cases  with  sloi>e-top  cases  contain- 
ing Mysteiuatic  series  of  rocks ;  No.  11,  table-case  with  slope- top  case  containing  volcanic  mate- 
rials :  X«>.  12,  floor-upright  case  with  calcareous  and  siliceous  deposits,  from  hot  springs,  gey- 
sers, and  extinct  lakes;  No.  13,  half  unit  table-case  with  model  of  Vesuvius;  No.  14,  table-case 
with  slope-top  case  containing  lavas  from  Ice  Spring  Buttes,  Utah;  No.  15,  table-case  with 
special  to]>  containing  collections  illustrating  stratification  and  its  accompaniments;  No.  16, 
door-screen  case  with  tyjK;  coUectionsof  rocks  of  Conistock,  Lmle  and  Washoe  district, Nevada ; 
No,  17,  door-screen  case  with  collectioMM  illustrating  the  geology  and  mineralogy  of  the  District 
of  Columbia:  No.  18,  special  base  with  large  concretions  from  Cannon  Ball  Kiver, Dakota; 
No.  19,  table-case  with  large  masses  of  obsidian;  No. 20, half  unit  table-cas*}  with  blocks  of 
glacial  polished  and  striated  limestone;  No.  21,  wall -case  containing  series  iUastrating  jointa, 
faults,  veins,  and  pressure  effects;  No,  22.  wall-case  ctuitaiuiug  concretions;  No. 23,  wall-case 
containing  collections  illustrating  (a)  formation  of  pebbles  by  wave  action  on  a  beach,  (6)  the 
drifting  power  of  water,  (c)  etfects  of  lightning  (fulgurites),  (d)  rock  decomposition  and  the 
formation  of  soils,  (<•)  contact  metamorphism ;  Nos,  24, 25,  and  26,  d(K>r-screen  cases  with  build* 
ing  and  ornamental  stones;  No.  27,  sjwcial  case  with  large  geyser  cone;  No.  28,  floor-upright 
ca.se  with  stalactite  and  stalagmites;  Nos.  29  and  30,  table-case  with  relief  maps;  Nos.  31. 32,  and 
33,  door-screeu  cases  with  building  and  ornamental  stones;  Nos. 34  and  35,  table-cases  with 
building  and  oniameutal  stones  showing  style  of  dressing:  Nos. 36. 37,  and  38,  door-screen 
cases  with  building  and  ornamental  stones ;  Nos.  39, 40, 41,  and  42,  table-cases  with  ripple  marks, 
mud  cracks,  foot-prints,  etc.;  Nos.  4J1  to  48,  inclnsivi;,  door-s^rreen  cases  with  building  and 
ornamental  stones ;  No.  49,  large  block  of  glaciated  limestone :  No.  50.  table-case  with  slope-top 
case  containing  glacial  exhibits:  No.  51.  relief  map  of  Grand  Caf\on  District:  No.  52.  table-case 
with  wing-frames  for  pictui'es;  Nos.  53  and  54,  relief-maps  of  the  Uinta  and  Wasatch  moun- 
tains. Yellowstone  Park,  high  plateaus  of  Utah,  and  Mount  Taylor,  New  Mexico;  Nos.  55 
and  56,  pier-cases  with  foreign  building  and  ornamental  stones;  No.  57, pier-cases  with  col- 
lections showing  reproductive  and  constructive  effects  of  plant  and  animal  life,  the  geology 
of  Bermuda;  No. 58,  pier-cases  with  collection  illustrating  the  origin  of  serpen tinous  rocks; 
No,  59.  wall-case  with  rocks  of  New  Hampshire:  No.  60,  wall-case  with  historical  series  includ- 
ing ty])e  series  of  rocks  of  Canada:  No.s.  61  and  62.  columns  of  grindstones:  No.  63,  table  with 
b(»oks  for  reference. 

^SouTII-wEST  coi'KT. — Wall-cases:  Nos.  1  to  54.  inclusive,  geographic  series  of  ores  and  useful  mineral 
substances. 

Floor-cases  and  tables:  No.l,  table  with  b(»oks  for  reference:  Nos. 2  to  4,  gold  ores  of 
systematic  series;  Nos.  5  and  6.  silver  ores;  Nos.  7and8.  silver  lead  ores;  Nos.  9  and  10,  lead  ores; 
Nos.  11  to  16,  cop]>er  ores;  Nos.  17  to  20,  Tenth  Census  collection  of  iron  ores;  Nos. 21  to  23, 
iron  ores;  No. 24,  manganese  ores;  Nos.  25  to  27,  zinc  ores:  No.  28,  antimony  ores;  Nos. 29 
and  30,  tin  ores;  Nos. 31  and  32.  nickel  and  cobalt  ores;  Nos.  33  and  34,  mercury  ores;  No. 35, 
aluminum  ores;  No.  36,  miscellanetnis;  Nos. 37  and  38,  silver  and  its  extraction;  No. 39,  lead 
and  its  extraction ;  Nos.  40  to  42,  copper  and  its  extraction ;  Nos.  43  and  44,  the  manufacture 
of  steel:  No.  45,  iron  and  its  extraction;  Nos.46and  47,  zincanditsextraction;  No. 48,  mineral 
]>iyiiucntR,  detergent.**,  and  lubricators;  Nos.  49  and  50,  alloys  and  their  manufacture ;  No. 51, 
coke  and  its  manufacture;  fluxes;  Nos. 52  to  56,  economic  collections  firom  Mexico;  No. 57, 
ec<»noiMic  collections  from  Central  America ;  No.  58,  economic  trollections  from  South  America; 
N«i8.  59  and  60.  economic  collections  from  British  America;  Nos.  61  to  64,  coals;  Nos. 65  to  67, 
hydrocarlxm  compounds;  Nos.  70  to  72,  economic  collections  from  Austria:  No.  73,  economic 
«(>llcctions  from  New  Zealand;  Nos. 74  to  76,  economic  collections  from  Sweden;  No. 77, 
economic  c(»llections  from  Norway ;  Nos.  78  and  79,  graphite  and  Its  applications;  Nos.  80  and 
81,  fictile  materials:  Nos. 82  to  85.  asbestos  and  its  applications;  Nos. 86 and  87,  not  perma- 
nently occupied :  Nos.  88  and  89.  economic  collections  from  Kussia;  Nos.  90to  93,  polishing  and 
nbrading  materials;  Nos.  94  to  100,  salts  used  in  chemical  manufacture;  No.  101,  economic 
collections  from  Japan;  Nos.  102  and  103,  economic  collections  fnim  (jemiany;  Nos.  104  and 
105,  economic  collections froni  Austria:  Nos.  106  and  107,  economic  collections  from  Portugal; 
Nos.  108  and  109,  economic  collections  from  Spain;  No.  110,  large  mass  of  anthracite  coal ;  No. 
Ill,  economic  collection  of  kerosene  and  shale  from  Australia:  Nos.  112  and  113,  Vermont 
marbles:  No.  114,  model  of  the  Eureka  District,  Nevada;  No.  115,  pedestal;  No.  116,  table- 
case  and  wing-frames  with  photographs. 
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PRESENT  STATE  OF  COLLECTION. 

The  present  state  of  the  collections  may  be  best  comprehended  by 
reference  to  the  accompanying  plan  of  the  exhibition  halls  (Plate  iii) 
and  the  figures  given  below: 

A . — Systematic  geol4}gy, 

(1)  Exhibition  series 6,250 

(2)  Study  series 12,000 

Ji, — Economic  geology. 

(1)  Exhibition  series 13,537 

(2)  Study  series 4,000 

Total 35,787 

First  catalogue  entry  July,  1891 67, 005 

Last  catalogue  entry  June,  1892 68, 049 

It  will  be  observed  that  the  figures  for  the  study  series  are  the  same 
as  in  my  last  report.  This  does  not  mean  that  there  have  in  reality 
been  no  additions  to  this  series,  but  rather  that  these  additions,  of 
which  there  are  several  very  important,  are  not  as  yet  properly  installed. 
As  heretofore,  no  attempt  is  made  at  estimating  the  number  of  s))eci- 
mens  in  the  storage  sheds,  or  of  duplicate  materials. 

The  need  of  additional  exhibition  space  is  even  greater  than  at  the 
time  of  my  last  report,  and  it  is  hoped  that  before  the  close  of  another 
year  steps  may  be  taken  towards  the  erection  of  a  balcony  around  the 
south-west  court  which  will  afford  SY)ace  for  the  building-stone  collec- 
tion. The  necessity  for  this  change  was  sufficiently  dwelt  ui)on  in  my 
last  report. 

The  regular  working  force  of  the  department  for  the  year,  aside  from 
the  curator,  has  been  as  follows:  Mr.  W.  H.  Newhall,  aid;  Miss  C. 
Hurlburt,  copyist;  and  Mr.  J.  C.  Neale,  preparator.  Thomas  Reese, 
laborer,  has  also  served  for  a  large  portion  of  the  year.  Prof.  R.  L. 
Packard,  who  has  availed  himself  of  the  opportunities  offered  for  study 
during  a  considerable  portion  of  the  year,  has  rendered  the  department 
on  sundry  occasions,  great  service  in  determinative  and  analytical  work. 
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JAPANESE  WOOD-CUTTING  AND  WOOD-CUT  PRINTING. 


Communicated  by  T.  Tokuno, 

Chirf  of  InsetBu-Kioku  {Bureau  of  Engraving  and  Printing)  of  the  Ministry  of  Finance^ 

Tokio,  Japan, 

Edited  and  annotated  by  S.  K.  Koehler, 

Curator  of  the  Section  of  Graphic  Arts,   U,  S,  yaiional  Mueeum,  Washington,  /).  C, 


Through  tlie  kindness  of  Mr.  T.  Tokuno,  Chief  of  the  Bureau  of 
Engraving  and  Printing  of  the  Ministry  of  Finance,  Tokio,  Japan,  the 
U.  8.  National  Museum  has  received  as  a  gift  from  the  Imperial  Gov- 
ernment of  Japan  the  complete  outfit  of  a  Japanese  wood-cutting 
and  wood-cut  printing  establishment,  accompanied  by  illustrated  de- 
scriptions of  all  the  tools  and  materials  sent  and  of  the  processes 
used  by  Japanese  engravers  and  printers.  The  original  statements 
made  by  Mr.  Tokuno  were  supplemented  by  answers  to  questions  ad- 
dressed to  him  by  me,  and  the  patience  and  courtesy  shown  by  this 
well-informed  official  can  not  be  tooliighly  api)reciated  and  too  warmly 
acknowledged.  The  publication  of  the  information  thus  elicited  will 
be  welcomed  by  those  who  are  interested  in  the  art  of  the  wood-cutter 
and  in  the  arts  of  Japan,  more  especially  as  Mr.  Tokuno's  communica- 
tion is,  so  fjir  as  I  know,  the  first  authoritative  statement  on  this  sub- 
ject made  by  a  native  of  Japan  thoroughly  qualified  for  the  task.  As 
the  information  which  follows  is  scattered  through  a  number  of  letters 
and  memoranda,  it  will  not  be  possible  to  give  it  absolutely  in  the 
shape  in  which  it  was  received,  but  care  will  be  taken  to  adhere  as 
closely  as  possible  to  Mr.  Tokuno's  own  statements.  Occasional  ob- 
scurities which  still  remain  must  be  charged  to  the  necessity  of  corre- 
sponding m  English  and  to  the  great  distance  between  the  correspond- 
ents. The  illustrations  which  accompany  this  paper,  so  far  as  they 
relate  to  Japanese  wood-cutting  and  printing,  were  all  made  either 
from  the  objects  themselves  or  from  drawings  by  Japanese  artists  fur- 
nished by  Mr.  Tokuno.  Such  remarks  as  suggest  themselves  ux)on  a 
comparison  of  our  own  methods,  past  and  present,  with  those  of  Japan 
will  be  given  as  an  appendix  to  Mr.  Tokuno's  communication. 

The  tools  and  specimens  alluded  to  in  the  following  pages  have  been 
placed  on  exhibition  in  the  Hall  of  Graphic  Arts,  eastern  side,  alcove 
2,  in  the  square  case  on  the  floor  of  the  alcove,  and  in  frames  28  to  34. 
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MR.   T.    TOKUNO'S    COMMUNICATION. 

The  woods  used  and  their  preparation.  Although  'Hsuge,"  a 
variety  of  Bwxm  Japonica,  or  *'  adsusa."  Catalpa  Kccmpferi  var.  Ja- 
ponica,  are  employed,  according  to  the  degree  of  fineness  of  the  written 
characters  or  pictures  to  be  reproduced,  the  Avood  most  generalFy  used 
is  "sakura,''  a  variety  of  clierry.  In  all  cases,  liowever,  the  texture 
must  be  very  fine  and  hard. 

The  wood  is  first  cut  into  planks,  and  these  are  planed  until  they 
are  perfectly  level  and  smooth,  free  from  all  traces  of  the  plane,  and 
show  some  luster  on  the  surface.  Both  sides  are  finished  alike,  as  the 
woodcutter  utilizes  both  of  them. 

Cut  planks  which  are  to  be  printed  in  black  only  are  usually  mounteil 
between  strips  nailed  to  each  ^nd.  There  are  several  reasons  for  this. 
It  prevents  the  warping  of  the  planks;  it  gives  free  access  to  the  air 
between  them,  when  a  number  are  stored  on  top  of  owe  another,  and 
provides  the  best  means  of  keeping  them  dry  and  guarding  against 
damage  by  insects;  it  prevents  immediate  contact  of  the  blocks,  and, 
finally,  it  is  sometimes  very  convenient,  as  it  facilitates  the  drawing 
out  of  such  planks  as  may  be  needed  from  among  many  stored  away 
together,  the  planks  being  marked  or  numbered  on  the  sides  of  the 
strips.  For  color-i)rinting,  however,  the  same  plank  often  has  two  or 
three  designs  upon  it  for  different  tints,  and  consequently  has  register- 
ing marks  on  different  parts.  In  that  case  the  end  strips  would  be  in 
the  way,  and  are,  therefore,  omitted. 

The  tools  of  the  engraver.  For  engraving,  knives  and  chisels 
of  the  best  quality  are  required.  All  the  tools  needed  by  the  engraver 
are  represented  on  Plates  iv  (1-18)  and  v  (19-25),  and  with  the  following 
explanations  their  uses  will  be  readily  understood  : 

1,  Ruler  for  cutting  straight  lines  and  for  fixing  the  registering 
marks  on  the  planks  used  in  color-printing. 

2,  Brush  for  removing  from  the  plank  the  chips  thrown  out  by  the 
cutting  tools. 

3,  Engraving  knife^  for  cutting  out  the  design.  Only  one  knife, 
always  of  the  same  pattern  and  size,  is  used  by  the  Japanese  wood- 
cutters, and  with  this  one  knife  they  perform  all  grades  of  work,  from 
the  coarsest  to  the  finest,  the  execution  depending  entirely  on  the  skill 
of  the  engraver.  [See  Fig.  1  for  a  Japanese  wood-cutter's  knife,  actual 
size,  seen  from  both  sides.] 

i-9.  Chisels  for  removing  smaller  portions  of  wood  between  the  lines 
of  the  design.    They  are  used  exactly  like  the  engraving  knife. 

lOj  11,  Chisels  for  correcting  unsatisfactory  parts  [i.  e,j  removing  parts 
for  ''plugging"]. 

12.  Saw  for  cutting  small  pieces  of  wood  to  be  inserted  in  the  plank 
where  corrections  have  to  be  made. 

13-16,  Chisels  for  removing  larger  portions  of  wood. 

17, 18,  Semicircular  chisels,  used  for  the  same  purpose  as  13-X6. 


JAPANESE    WOOD-CUTTING   AND   WOOD-CLT   PRINTING.        223 

19.  A  gpecial  kind  of  grinding  gtone,  for  leveliug  tlii'  wHitju.-*  iil'  tUe 
griadiu^  stone,  No.  20, 

30.  Orittding  atone  for  taking  off  tlie  aomewhnt  roitghenwl  edRes  of  the 
kuivv»  and  chiat'ln,  iift«r  lliey  liave  been  Bhari)eii('d  ou  tbe  stone,  No.  21. 

21.  Orinding  stone.  [Be*',  Ko. 

a).j- 

^y.  Oil  pot,  in  wliii'h  oil  of 
Sesamum  orientale  in  kei't.  fur 
rubbing  the  ]iortiou8  of  tlie 
plank  to  be  cut,  so  as  to 
soften  the  wood  and  make  the 
catting  ea8ier  and  cleaner. 

23.  on  brunk  for  the  oil  }ttst 
Bpoken  of. 

24,25.  Wowlen  malteUi  for 
driving  the  chisels,  Nos.  i;t-18, 

THEOBIOINALS  FURNISHED 
TO  THE  WOOD-CUTTERS,  AND 
THE  METHOD  OF  TKANSFER- 
BING   THEM  TO  THE  I'LANKij. 

Written  characters  or  pirt 
ores  to  be  cut  on  wood  are 
drawn  upon  a  certain  kind  of 
Japanese  paper,  "iniuoganii" 
or  "  ganipishi,"  and  the  draw- 
ings tbns  made  are  i>aated 
[foce  downwai'd]  uiion  a  pre- 
pared plank,  by  means  of 
starch  paste.  The  plunk  is 
now  ready  for  the  engraver. 
This  applies  to  prints  in  black 
only.  For  color-printing,  the 
outlines  of  the  design  are  lirst 
cut  and  iirinted  in  black  ink 
(Indian  ink  mixed  with  a 
solution  of  glue)  upon  "mino- 
gami,"  and  the  designer  of 
the  picture  then  marks  the 
parts  to  be  colored  [on  differ- 
ent sheets].  These  sheets  are  jai.*:,ii8b  woou-co-niia  b  lanrt 
then  ]>a8ted  down  on  the  4«iuiii»i»B,  t«ov1«ih. 
planks,  as  before  stated,  and  iF..„..ih..D».m.'n.oih^L-.s,ii'i>un.iMu,u<ii>.i 
the  engraving  also  proceeds  as  before. 

•■  Mr.  Geo.  P.  Meivill,  curator  of  the  Department  of  Geology,  to  whitm  tlieiie  stooea 
were  Bnbuittetl,  has  kiixlly  supplied  tlje  TollowiDK  iuroriimticm  croiiveiuiiig  tliem: 
None  of  tbeiu  correapuiiil  exactly  to  tbe  atuuca  naetl  for  Bimiliir  purpoxes  with  iib. 
J<o.  19  M  a  dark  blue-graj,  ftne-grained  argillaceous  rock,  impregnated  'kUVi  V>.^&a, 
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Aim  of  Japanese  woodcutting.  The  important  point  to  be  kept 
in  view  in  characteristic  Japanese  woodcutting  is  to  show  the  direction 
of  the  brush  in  painting,  so  as  not  to  destroy  the  features  of  an  original 
picture  or  of  written  characters.  The  direction  in  which  the  knife  is 
moved  might  be  said  to  be  almost  identical  with  the  direction  of  the 
brush,  and  wood -cuts  by  skillful  hands  therefore  show  the  exact  fea- 
tures of  the  originals,  while,  at  the  same  time,  they  have  a  special  ar- 
tistic character  of  their  own. 

Manner  op  handling  the  engraving  tools.  The  tools,  having 
been  put  into  good  order  and  well  sharpened,  are  laid  on  one  side  of 
the  engraving  table,  and  upon  the  latter  is  placed  the  plank  to  be  cut. 
The  wood-cutter,  holding  his  knife  in  liis  right  liand  and  pushing  the 
back  of  it  with  the  middle  finger  of  the  left  hand,  first  cuts  around  all 
the  lines  of  the  design,  and  then  removes  the  wood  between  them  by 
means  of  the  chisels,  so  as  to  leave  the  lines  in  relief.  He  then,  with  a 
small  brush,  cleans  and  washes  the  plank,  and  has  a  proof  taken,  after 
which  he  makes  corrections,  if  necessary. 

Plate  VI  shows  a  wood-cutter  at  work.  A  is  the  plank ;  B,  a  grinding 
stone  for  sharpening  the  knives  and  chisels;  C  is  a  box  containing 
engraver's  tools. 

Difference  between  old  and  modern  Japanese  methods  of 
WOOD-CUTTING.  Although  the  method  of  cutting  ou  wood  differs 
slightly  at  present  from  the  ancient  method,  the  principal  iK)ints  are, 
nevertheless,  the  same. 

All  ancient  wood-cuts  are  comparatively  deeper  than  those  of  the 
present  day.  The  shallowness  of  modern  cutting  is  due,  probably,  to 
the  ability  to  do  much  finer  work. 

In  the  ancient  style  the  outer  boundaries  of  letters  or  pictures  were 
cut  away  deeply  before  they  were  properly  engraved.  At  present  the 
stages  are  reversed.  The  latter  method  takes  less  labor  and  time,  and 
it  is  probably  one  of  the  causes  of  the  shallow  cutting  at  present  in 
vogue. 

Formerly  the  paper  bearing  the  original  design,  after  it  had  been 
pasted  down  on  the  plank,  was  oiled,  so  as  to  make  it  transparent, 
and  to  enable  the  wood-cutter  to  see  the  design  quite  distinctly.  This 
is  not  necessary  now,  as  it  is  easy  to  get  paper  sufficiently  thin  and 
transparent  in  itself. 

Semicircular  chisels  are  now  in  use  for  removing  some  of  the  parts 
between  thti  lines  of  the  design.    There  were  no  such  chisels  formerly, 

somewhat  roHouibliug  our  ordinary  roofing  slate,  but  softer  and  less  finely  fis. 
ailed. 

No.  20  is  a  soft,  buff -colored  argiUaceous  rock,  more  like  the  German  razor  houe 
than  anything  we  use. 

No.  21  is  a  whitish,  somewhat  decomposed  siliceous  rock,  rather  coarse  for  a  whet- 
stone, giving,  when  breathed  upon,  a  distinct  clayey  odor,  indicating  the  presence  of 
free  argillaceouB  matter. 
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and  hence  much  more  time  and  hibor  was  spent  on  this  part  of  the 
work  than  at  present. 

Papers  used  for  printing,  and  their  treatment.  The  papers 
used,  whatever  their  quality,  slionld  be  sized  with  a  thin  animal  size. 
Among  the  prints  sent  to  the  U.  8.  National  Museum  are  impressions 
on  three  different  kinds  of  paper: — a  siMJcial  Japjinese  pai)er,  made  at 
thelnsetsu-Kioku  paper  mills  [known  in  America  as  ImpenalJai)anesc 
paper],  a  Chinese  i)aper,  and  ^*  inasa"  pai>er. 

The  sheets  are  moistened  with  water  before  the  printing-  begins,  the 
degree  of  moisture  dift'ering  according  to  the  (piality  of  the  pai)er, 
the  proper  degree  being  determined  by  the  judgment  of  the  printer. 
"Masa"  })aper,  for  instanc'e,  on  which  the  progressive  luoofs  of  one  of 
the  pictures  ("  Yinaka  genji'-)  sent  to  the  U.  JS.  National  Museum  are 
priuteil,  should  be  very  slightly  moistened  by  means  of  a  brush.  Ex- 
periment has  shown  the  amount  of  moisture  in  this  case  to  be  13.86 
l)er  cent.  A  single  wet  sheet  is  i)ut  between  every  three  or  four  dry 
sheets,  until  a  suitable  layer  is  formed,  w  hich  is  pressed  between  two 
wooden  press-boards.  When  all  the  sheets  have  the  proper  degree  of 
moisture  they  are  ready  for  printing. 

As  the  printing  on  this  moist  paper  is  done  with  water  colors,  it  can 
be  well  done  only  by  an  experienced  printer.  The  following  points  are 
to  be  noted :  A,  The  paper  should  rather  be  under  than  overmoistened. 
If  it  is  overmoistened  the  water  colors  will  spread  beyond  their  limits. 
If  the  paper  dries  during  the  progi^ess  of  the  work,  wet  sheets  are 
put  between  the  sheets  to  be  printed,  and  the  heap  is  allowed  to  lie 
until  the  proper  degree  of  moisture  has  been  obtained.  If  the  paper  is 
thick  and  strong  it  shcmld  be  slightly  moistened  from  the  back  by 
me^ns  of  a  brush.  B.  Great  care  must  be  taken  not  to  put  an  exces- 
sive quantity  of  color  on  the  plank,  liice  paste  serves  well  to  prevent 
the  water  colors  from  spreading,  and  it  ought  to  be  used  for  every  im- 
pression. 

The  printed  sheets,  in  the  interval  between  two  printings,  me  laid  on 
top  of  one  another,  to  the  number  of  many  hundreil  sheets.  If  the 
water  colors  have  been  properly  applied  there  is  no  fear  of  offsetting 
on  the  backs  of  the  sheets. 

A  backing  sheet  is  not  generally  used,  but  if  it  is  desired  to  avoid 
all  traces  of  the  '^baren"  on  the  biiclv  of  the  printed  sheets,  a  sheet  of 
thin  pax)er  is  used  for  backing. 

Printing  on  silk. — Silk  is  occasionally  used  for  printing  instead 
of  paper,  and  cme  of  the  specimens  sent  to  the  U.  8.  National  Museum 
is  on  this  material  It  is  usually  found  necessary  to  mount  the  silk  on 
pai>er,  but  some  experts  can  print  without  this  device.  The  silk  on 
which  one  of  the  impressions  of  '*  Nandina  domestica"  is  printed  fin 
33  colors]  was  mounted  on  paper,  but  only  along  the  edge  which  was 
laid  against  the  registering  marks.  When  the  printing  was  Unished 
this  edge  was  trimmed  otf. 

H.  Mis.  114,  pt.  2 15 
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Pigments  and  vehicles  used  for  printincj. — Five  colors  or 
pigments  only  [black,  white,  red,  yellow,  blue]  are  generally  used  for 
the  most  characteristic  Japanese  ])rinting,  such  as  the  picture  called 
"Yinaka  genji,"*  sent  to  the  U.  S.  National  Museum.  They  are  all 
mixed  with  the  necessary  quantity  of  water,  when  about  to  be  used, 
and  the  vari(ms  hues,  shades,  and  tints  required  are  obtained  by  mixing 
tlie  proper  pigments  together.  These  i)igments,  of  which  samples  were 
sent  to  the  IT,  S.  National  Museum,  are  the  following: 

a.  Blael'j  '' tsuke-zumi,"  is  generally  prepared  by  macerating  Japan- 
ese ink  (a  kind  of  India  ink)  in  water  for  a  few  days,  until  the  glue  con- 
tained in  it  is  dissolved,  and  the  ink  is  sufficiently  softened.  It  is  then 
ground  by  means  of  pestle  and  mortar.  Xs,  however,  the  *'tsuke- 
zumi"  so  nuide  is  very  liable  to  deterioration,  a  sample  of  a  lampblack 
obtained  from  a  Japanese  ink  macerated  in  water  so  as  to  remove  the 
glue,  was  sent  to  the  U.  S.  National  Museum.  Consecpiently  when  this 
lampblack  is  to  be  used,  and  after  it  has  been  mixed  with  water,  glue 
solution,  or  rice  paste  (according  to  the  judgment  of  the  printer)  will 
have  to  be  added.  If  glue  solution  is  used  it  should  be  mixed  with 
the  lampblack  in  a  basin,  but  if  rice  paste  is  used,  that  is  mixed  with 
the  pigment  on  the  plank  itself  by  means  of  the  brush. 

b.  Whitej  "to  no-tsuchi,"  is  white  lead.  It  is  used  either  alone,  for 
prints  of  flowers,  birds,  etc.,  or  mixed  with  other  colors,  if  light  tints 
or  body  colors  are  want^id. 


•  "  Yinaka  geiiji'^  is  a  design  iu  bhack*  outlines  with  color  washes.  It  is  printed 
on  three  sheets,  intended  to  he  pasted  together,  each  sheet  measuring  about  9| 
inches  in  breadth  by  14  inches  in  height,  printed  surface,  or  the  three  sheets^  when 
pasted  together,  about  29  inches  in  breadth  by  14  inches  iu  height.  It  represents  a 
hilly  landscape,  in  the  middle  ground  of  which  agricultural  operations  are  being 
carried  on.  Six  larger  figures  occupy  the  foreground,  as  follows :  On  the  first  sheet 
arc  represented  two  richly  dressed  ladies,  tlie  one  to  the  left  kneeling,  turned  to- 
wards the  right,  and  holding  a  parcel  in  her  left  hand.  The  one  to  the  right  stands, 
with  the  body  turned  towards  the  right,  but  looking  down  upon  the  kneeling  figure 
on  the  left,  and  holding  iu  her  loft  hand  a  vessel  suspended  by  a  string.  In  the 
second  or  middle  sheet  there  is  another  richly  dressed  lady,  kneeling,  with  her 
body  nearly  fronting  the  spectator,  while  her  face,  shaded  by  the  left  hand,  is  turned 
up  towards  the  group  in  the  third  sheet.  In  her  right  hand  she  holds  a  fan.  On 
the  third  sheet  there  is  a  group  of  three  figures.  A  man,  likewise  richly  dressed, 
wearing  a  sword  in  his  belt,  and  holding  a  pipe  in  his  left  hand,  stands,  turned 
somewhat  towards  the  left,  but  looking  back  upon  a  lady  who  kneels  to  the  right 
of  him  and  makes  au  appeal iug  gesture  with  lier  left  hand.  To  the  right  of  the 
kneeling  lady,  somewhat  back  of  and  bending  down  towards  her,  is  a  second  lady, 
Manding,  who  makes  a  gesture  of  astonisliment  with  her  left  hand.  Both  are  richly 
dressed.  The  coloring  is  brilliant,  mostly  in  flat  masses,  with  little  modeling  or 
gradation,  ex<*ept  in  the  sky.  The  first  sheet  has  25  printings,  the  second  26,  the 
third  23,  including  a  ^^bliud*'  impression,  which  produces  an  embossed  pattern  in 
the  garment  of  one  of  the  figures. 

**  Yinaka  genji"  is  the  title  of  a  Japanese  novel,  of  which  this  )H('ture  is  an  illu^r 
tration. 
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c.  Red  J  "yo-kO,''  ii  kind  of  scarlet  (imported),  probably  carniine. 
Formerly  the  best  kind  of  safflower,  called  "ki-jo-mi,"  was  used,  but 
on  account  of  its  present  high  price  the  use  of  "yo-ko"  has  become 
quite  popular. 

(J.  Blue  J  ^^bero-ai,"  is  Prussian  blue.  Formerly  *'ai-ro"  paste,  ob- 
tained by  extraction  from  blue  threads  or  rags  dyed  with  indigo,  or 
from  "ai-gami,"  a  paper  saturate*!  with  indigo,  was  used.  But  since 
the  introduction  of  Prussian  blue  from  Europe  its  use  has  become  quite 
general. 

e.  Yellow^  '^ki-wo,"  is  orpiment.  Formerly  *'zumi,"  extra<*t4id  from  a 
particular  yellow  wood;  turmeric?,  ^*wukon-kof' and  a  yellow  ocher, 
*^wo-do,^  were  used,  but  orpiment  has  now  takcm  their  place. 

For  mixing  these  colors  water  only  is  used,  but  never  any  sizing, 
sucji  as  glue,  except  with  lami)black,  as  before  stated.  A  small  quan- 
tity of  rice  i)aste  is,  however,  mixed  with  the  colors  on  tbe  block  or 
plank  when  color  prints  are  to  be  made. 

By  mixing  these  pigments  the  various  hues  desired  can  be  obtained, 
but  the  results  will  be  as  bright  as  those  shown  in  '^  Yinaka  genji  '•  only 
in  the  hands  of  a  skilled  workmaii.  There  is,  however,  no  particular 
method  of  ])roducing  these  cohus;  the  result  depends  entirely  on  the 
practical  experience  of  the  printer,  who  can  judge  the  exact  proportions 
of  the  pigments  to  be  mixed,  without  using  either  balances  or  measur- 
ing glass,  and  Avho  does  the  mixing  either  in  his  color  dishes  or  upon 
th(».  blocks  themselves.  lii<*e  paste  gives  a  peculiar  luster  to  the  colors, 
and  much  of  th(»ir  beauty  dei)ends  upim  the  time  and  care  devoted  to 
grinding  them  with  water,  it  is  a  fact  well  known  to  Japanese  printers 
that  skilled  hands  produce  nuich  finer  colors  with  the  same  i)igments 
than  unskilled  hands. 

There  is  a  brilliant  purple  [violet]  in  '*  Yinaka  genji"  which  has  been 
taken  for  an  aniline  color,  although  no  aniline  color  has  been  used  in 
the  printing  of  this  lucture.  The  color  in  question  was  ol)tained  by 
boiling  a  certain  (piantity  of  red  (scarlet)  and  blu<»  (Prussian  blue),  such 
as  those  just  described,  with  water,  and  with  proper  treatment  a  bright 
purple  [violet]  can  be  obtained,  almost  the  same  as  an  aniline  purple. 
This  latter  i)urple,  however,  has  now  come  more  generally  into  use, 
owing  to  the  ease  with  which  it  can  be  managed.  A  brown  color, 
formerly  mad(5  by  mixing  red,  yellow,  and  bhick,  has  now  also  beeq 
replaced  by  '^bengara,"  which  is  a  kind  of  red  ocher. 

The  pigments  used  for  printing  ^'Nandina  domestiea"*  are  quite 
dift'erent  from  those  so  far  spoken  of,  but  the  metho<l  of  usiiig  thpni  is 
the  same.     Following  is  a  description  of  these  pigments; 

a.  BUtcJcj  "sumi,"  tlie  best  kind  of  India  ink  made  in  (3hina  or  Japai) 


•This  picture  ropres<*iit8  a  stalk  with  leaves  and  a  diiHtcr  of  the  fruit  of  '^Xandiiia 
domeatica,"  a  ]daiit  helouj^in^  to  the  Barberry  ftimily,  printe<l  on  a  sheet  measuring 
6  inches  in  breadth  by  9|  inches  in  height.  It  is  without  a  background  and  withi 
ont  outlines^  broadly  aud  e^ectively  modeled,  but  without  any  attemjit  at  realistic 
]:euderiDg. 
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(the  particular  place  is  Nara).  It  is  prepared  for  use  by  rubbing  it  with 
water  upon  the  surface  of  a  stone  vessel  called  "  suzuri,"  familiar  to 
every  Japanese. 

h.  WhitCj  "  gofun,"  calcium  carbonate  [wliite  chalk].  For  use  it  is 
put  in  a  color  dish,  and  a  few  drops  of  glue  solution  are  added.  It  is 
then  rubbed  with  the  finger  in  contact  with  the  dish,  until  it  becomes 
a  wet  mass  and  somewhat  pasty.  A  little  glue  solution  is  again  added, 
and  the  rubbing  repeated,  and  so  on  several  times.  When  the  mass 
has  become  sufficiently  pasty  to  be  made  into  a  pudding,  it  is  beaten 
several  times  against  a  plank,  and  then  reduced  to  a  thin  paste  by  di- 
luting with  water. 

e.  Pinkj  ''sho-yen-ji.''  This  is  apparently  cx>chineal,  but  iti*  chemical 
nature  has  not  yet  been  ascertained.  It  is  imported  from  China,  in  the 
form  of  cotton  felt  dyed  red.  To  prepare  it  for  use  this  felt  is  jnit  into 
water  and  gently  presseil.  The  resulting  pink  water  is  poured  into  a 
color  dish,  and  evaporated  nearly  to  dryness  in  a  water  bath,  or  over  a 
very  slow  fire,  care  being  taken  not  to  let  it  dry  completely,  as  other- 
wise it«  brilliancy  would  be  destroyed.  It  is  then  kept  i]i  a  cool  place, 
and  protected  from  dust  by  putting  a  cover  on  the  dish  or  by  placing  it 
upside  down  in  a  box. 

d.  Blucj  "  ai-bo,"  a  dark  blue,  hard  stick  made  of  indigo.  For  use  it 
is  ground,  like  "  sumi,^  in  a  color  dish,  with  a  few  drops  of  glue  solu- 
tion. When  a  sufficiently  deep  blue  color  has  been  obtained,  it  is  well 
rubbed  with  the  finger  in  contact  with  the  dish,  and  then  evaporated 
to  dryness  over  a  slow  fire.  A  few  drops  of  water  are  now  added,  the 
dish  is  again  placed  over  a  slow  fire,  the  rubbing  with  the  finger  gone 
through  with  as  before,  and  water  is  added  gradually,  until  the  proper 
shade  of  color  has  been  obtjiined.  If  these  directions  are  not  strictly 
followed,  the  pigment  is  not  well  diffused  in  the  water,  and  the  result- 
ing color,  as  a  matter  of  course,  is  not  satisfactory.  The  treatment  of 
the  pigments  go/urij  nhoyen-ji^  ai-hoj  etc.,  requires  great  caution,  and 
the  Japanese  printers  and  painters  consider  it  one  of  the  difficulties  of 
their  art. 

e,  Yelloic,  ''shi-o."  This  is  gamboge,  and  is  im])orted.  For  use  it  i^ 
diffused  in  water,  and  no  glue  whatever  is  added. 

/.  Brown,  '*  tai-sha-bo,"  a  hard,  brown  stick  made  of  a  red  ocher.  For 
use  it  is  treated  exactly  like  "  ai-bo." 

g,  Redj  *'shu,"  Aermilion.  For  use  it  is  well  mixed  with  a  few  drops 
of  glue  solution,  ground  thonmghly  with  the  finger,  and  then  diluted 
with  water  to  the  proper  consistency. 

The  following  pigments  are  also  used  in  printing,  and  sani])les  of  them 
have  been  sent  to  the  U.  S.  National  Museum : 

Redy  " ki-jo-mi,'^  safflower.  This  color,  in  solution,  is  very  apt  to  suf 
fer  on  exposure  to  sunlight,  and  the  bottle  in  which  it  is  sent  is,  there- 
fore, wrapi)ed  up  in  black  pai>er.  After  it  has  dried  on  (he  pajHir,  it  is, 
not  so  fugitive  as  to  make  it  u^desii*able  for  printing. 
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Red  ocherj  "  ben-gara." 

TurmeriCj  "  wakon-ko." 

Yellow  ocherj  ^'  wo-do/' 

YellotVj  ^'znmi,"  extract  from  a  particubir  yellow  wood. 

Blue^  "ai-gaiiii."    Paper  8atiirate<l  with  a  solution  of  indigo. 

Blue  J  "  ai-ro."    Indigo  paste. 

Of  the  vehicles  used  by  the  ]>rinter  in  the  manipulation  of  liis  (colors, 
the  following  is  to  be  said : 

Olue  solution.  The  strength  of  this  solution  differs  according  to  the 
different  pigments,  printing  pai)ers,  silks,  etc.,  to  be  used.  About  one- 
third  of  an  ounce  of  glue  to  about  three-fourths  of  a  pint  of  water  is, 
however,  an  approximate  proportion. 

Mice  paste.  This  is  used  for  both  of  tbe  classes  of  pigments  described. 
It  is  made  by  boiling  rice  flour  with  a  certain  quantity  of  water,  and  is 
kept  in  a  suitable  vessel.  Newly  mjide  paste  is  preferable;  old  and 
rotten  paste  should  not  be  used.  The  pigment  to  b^  used  is  put  on  the 
block  or  plank,  and  some  of  the  paste  is  then  added,  care  being  taken 
to  mix  the  two  well  and  evenly  by  means  of  a  brush.  If  the  printing 
brushes  are  not  charged  with  this  paste,  the  brilliancy  of  the  colors  is 
much  lessened. 

The  tools  of  the  printer.  The  use  of  these  tools  will  be 
understood 'from  the  examination  of  Plates  vii  (1-4),  viir  (5-17),  and 
IX,  in  connection  with  the  following  explanations: 

i.  BoXy  for  keeping  all  the  tools  and  materials  required  for  printing. 
The  rack  on  top  is  used  t^)  hang  the  brushes  on,  and  can  be  removed 
and  packed  in  the  box.  The  paper  is  kept  on  the  shelf,  so  as  to  pre- 
vent its  drying  and  being  carried  away  by  the  draft.  The  colors  are 
placed  into  the  lower  compartment.  The  box  also  serves  to  keep  the 
dust  and  dirt  from  the  paper  and  the  colors. 

^.  Boardsj  for  pressing  wet  paper. 

3.  Small  hox^  for  keeping  colors,  ('olor  dishes,  etc.  This  is  stored  in 
the  box  No.  1,  when  not  in  use. 

4.  Printing  tables  which,  when  not  in  use,  serves  to  ch)se  the  front  of 
box  No.  1. 

5-7.  BrusJieSj  for  charging  the  cut  planks  with  the  printing  colors, 
one  particular  brush  being  used  for  each  color.  When  not  in  use,  they 
are  hung  on  the  rack  on  top  of  box  No.  1. 

6?.  Brush,  for  wetting  paper. 

9.  Oil  of  Sesamum  ori^ntaUj  contained  in  a  bottle.     (See  No.  10.) 

10.  Barenj  a  little  shield  which  answers  the  purposes  of  the  Euro-^ 
pean  press.  After  the  sheet  has  be«n  laid  down  on  the  plank  charged 
with  color,  it  is  rubbed  on  the  back  with  the  "baren,"  so  as  to  make  it 
take  the  impression.  The  face  of  the  '^  baren  "  in  contact  with  the  paper 
is  occasionally  rubbed  with  oil  of  Sesamum  orientale. 

11-13,  ChiseU  and  a  Jcni/ej  used  to  correct  the  registering  marks,  if 
that  should  be  necessary. 
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11.  Agitator,  for  mixing  colors  iu  the  basin,  No.  17. 
15»  Pa^8  of  cotton  cloth,  to  be  placed  under  the  four  corners  of  the 
planks,  while  printing,  to  keep  them  from  moving. 

16,  The  five  dry  colors  described  above  as  used  in  the  printing  of 
"  Yinaka  geuji,"  put  up  in  bottles. 

17.  Basin,  for  mixing  colors. 

The  printer  and  printing.  The  method  of  taking  impressions  is 
illustrated  on  Plate  ix.  The  printer  seats  himself,  and  arranges  all  the 
tools  a4id  materials  required,  in  good  order,  as  shown.  The  ]>lank  to 
be  printed  is  placed  on  the  printer's  table  A,  and  the  required  color  is 
laid  on  with  the  brush  B.  The  paper  being  ready  for  printing,  and 
having  been  placed  upon  the  shelf  O  of  the  box  D,  a  sheet  of  it  is  laid 
downuiK)n  the  plank,  and  is  rubbed  lightly  with  the  '^baren"  E.  The 
printed  sheet  is  then  placed  on  a  board  Avhich  rests  upon  the  box  F, 
used  for  keeping  colors,  color  dishes,  etc.,  and  when  the  required  num. 
ber  of  sheets  has  been  printed,  they  are  put  back  on  the  shelf  C.  An- 
other plank  is  now  taken,  the  second  impression  is  made  upon  the 
sheets  bearing  the  first,  and  this  is  followed  by  the  third,  fourth,  etc., 
until  the  printing  is  completed. 

Charging  the  block  with  color.  ["  Inking"  the  block.]  As  before 
stated,  the  pigment  to  be  used  is  put  on  the  block  or  plank,  and  some 
rice  paste  is  then  sprinkled  upon  it.  It  is  well,  also,  to  soAk  the  brush 
properly  with  this  paste,  so  as  to  mix  it  thoroughly  with  the  pigment. 
This  increases  the  brilliancy  of  the  colors,  and  also  fixes  them  more 
completely. 

Dry  impression.  [Embossing.]  There  is  a  spexnal  kind  of  printing, 
called  ''  dry  impression."  This  is  used  Avhen  it  is  desired  to  represent 
designs  of  the  same  color  as  the  ground,  but  differing  in  brilliancy.  It 
is  executed  after  the  printing  has  been  finished,  and  the  paper  has  be- 
come quite  dry.  The  sheet  is  then  laid  upon  a  plank  specially  cut  for 
the  purimse,  but  not  charged  with  color,  and  is  rubbed  with  the 
"baren."* 

The  ^'  baren^^  and  the  method  of  using  it.  The  ^'baren"  (see  Plate  X 
a-d)  is  a  little  hard  shield,  d,  consisting  of  a  stift'  disk  a^  made  of 
layers  of  paper  pasted  together,  and  turned  up  at  the  edge  so  as  to 
form  a  very  shallow  receptacle,  and  covered  with  cotton  cloth  on  the 
(mtside.  A  second  disk  b,  formed  of  twisted  cord,  fits  into  this  shallow 
rec<»ptacle,  and  is  held  in  phice  by  the  bamboo  sheath  c,  made  of  the 
ribbed  leaf  of  the  bamboo,  which  is  drawn  tightly  over  it  and  twisted 
together  on  the  back,  so  as  to  form  a  handle.  This  latter  is  mjule  more 
convenient  for  the  hand  to  grasp  it  by  a  strip  of  paper  wound  around 
it  and  so  arranged  as  to  assume  the  shape  of  a  rectangular  pad.t    The 


*Some  specimens  in  the  U.  S.  National  Museum  show,  however,  that  this  emboss- 
ing is  occasionally  done  before  the  printing  is  finished. 

tThis  description  is  based  upon  the  obje<'t  itself,  rather  than  upon  Mr.  Toknuo's 
notes. 
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Tools  and  Appliances  used  by  Japanese  Wood-cut  Printers. 

1 1'li^m  a  ilr.iw  in;.'  in  tli.*  W  .s.  NiHi.tiiil  Mu'^fiini  Itv  a  .FapiiiifSf  artist.) 
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Tools  and  Appliances  used  bv  Japanese  Wooo-Cut  Printers, 


A  Japanese  Wood-out  Prihter  at  Work. 
(From  a  diswlug  in  the  U.  S.  NatloiuU  Museum  by  u  Japaneaa  ardM.) 
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reasiiii  why  it  is  mmle  so  hard,  besides  making  the  filling  of  twisted 
cord,  is  to  prevent  its  bending  during  use.  More4)ver,  if  it  were,  not  so 
hard  and  rigid,  the  full  stretching  of  the  bamboo  sheath  would  be  im- 
possible. The  ribl)e<l  surface  of  th(»  bamboo  serves  not  only  to  get  a 
sharper  im[)re8sion,  by  limiting  the  contact  to  the  ribs,  but  it  also  pre- 
vents the  adhesion  of  the  wet  paper  to  the  "  baren,"  which  would  occur, 
to  the  sixnliug  of  the  paper,  if  tlie  covering  were  smooth.  The  con- 
tacting surface  should  be  apjilied  only  to  those  parts  of  the  plank  which 
have  been  left  standing  in  relief.  If  this  precaution  is  neglected,  there 
is  the  possibility  of  smearing  from  the  depressed  parts  of  the  block. 
The  direction  in  the  movement  of  the  "  baren  "  should  be  zigzag,  as 
shown  on  Plate  xi,  but  if  a  very  snuill  and  isolat<»d  part  of  the  design  is 
to  be  printed,  it  is  better  to  give  a  lighter  rub  with  the  edge  of  the  in- 
stiiiment.  On  Plate  xii  the  dotted  line  shows  the  direction  of  the 
"baren,'-  while  the  solid  curved  lines  mark  the  outlines  of  the  design. 
The  rib  of  the  bamboo  sheath  should  be  kept  as  nearly  as  i)ossible 
at  a  right  angle  to  the  direction  of  the  "  baren." 

Smearing  from  tlie  depressions  of  the  block.  As  the  depressions  of  the 
cut  planks — that  is  to  say,  those  parts  which  have  been  cut  away  be- 
tween the  lines  and  masses  of  the  design — are  rather  shallow,  and  at 
the  same  time  in  many  cases  quite  extensive,  it  would  seem  almost  im- 
possible to  prevent  the  sinking  of  the  sheet  into  the  depressions  and 
taking  the  color  in  these  places,  more  especially  when  the  method  of 
applying  the  printing  color  with  a  brush  is  considered,  whicli  makes  it 
impossible  to  keei)  ^^^^  depressions  clean.  Exptuienced  printers,  never- 
theless, work  without  fear  of  smearing,  and  no  special  precautions  are 
used  to  guard  against  it. 

Begisterinff,  As  (»a<h  color  requires  a  sei)arate  cut,  each  plank  must 
have  c(»rtain  fixed  marks  [registering  marks],  so  that  all  the  sheets  may 
be  laid  down  in  exactly  the  same  position,  to  insure  the  fitting  of  each 
color  upon  the  others.  No  mechanical  means  whatever  are  used,  either 
in  placing  the  sheet,  or  for  holding  it  in  ])osition  after  it  has  been  placed. 
The  Japanese  printer,  in  these  matters  as  iu  all  others,  depends  simply 
upon  experience*.  The  manner  of  placing  the  sheet  on  the  block  is 
shown  on  Plate  xiii.  The  same  figure  shows  also  the  registering  marks 
on  the  Idock  or  plank,  which  consist  of  a  rectangular  notch  I  at 

the  right,  and  a  straight  notch  ^— ^—  at  the  left. 

General  remarks  about  printing.  The  printing  may  differ  in  quality, 
but  the  method  employed  is  always  about  the  same.  The  printing  of 
a  picture  like  '*  Nandina  domestica  "  [which  is  an  imitation  of  a  water- 
color  painting  withcmt  outlines]  requires,  of  course,  greater  skill  than 
the  ])rinting  of '*  Yinaka  genji"  [which  is  a  drawing  in  outlines,  with 
color  washes].  The  aim  in  this  case  is  to  produce  impressions  which 
an  inexi)erienced  eye  can  hardly  distinguish  from  the  original.  But 
there  is  no  spe(*ial  way  of  treating  either  class  of  prints.  The  difli'erence 
between  the  best  and  the  less  g<M)d  is  diw  entirely  to  the  skill  of  the 


Report  of  National  Museum,  18^2  —  K..  t-fler. 


Plate  XII. 
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The  tools  ftrc  A-w»ren,  wliich  with  us  liave  been  displaceil  by  graven. 
It  is  intereKting  to  compiire  flie  rei)re8ciitiitioii  of  a  Jaiiaiiese  wood- 
cotter  (PI,  VI)  witli  the  oldest  known  reitresentatioii  of  a  Eiiropean 
wood-c.ntter  (Fig.  2),  hei"e  repiiMliiced  from  Jost  Amiiinn'M  "Besclirw- 
biing  jillcr  Stiinde"  (generally,  although  not  quite  i-orrectly,  called 
"Book  of  Trades"),  pnbliMhcd  in  Frank fort-on-the-Main  in  the  year 
15<i8.  As  Jost  Aiiniian  was  a  very  prolilie  deBigiier  for  wmMl-outters, 
he  inuHt  have  been  thoroughly  fiimiliar  with  the  craft,  and  hin  i-epry- 
sentation  may  therefore  1h< 
accepted  as  reliable.  At 
flrst  sight  the  way  of  hold- 
ing the  tool  adopted  by  A  m- 
inan'a  "  Fonnschiieider" 
(form -cutter,  i.  c,  wood- 
cutter) iuipressos  one  as 
peculiar,  and  ^H'thapn  un- 
warranted. A  glance  at  I'l. 
VI,  however,  shows  a  strik- 
ing analogy  between  the 
mannerof  holding  the  tool 
of  the  Jjq>anew  "Form- 
Schneider"  of  to-day  and 
that  of  his  European  .id-cd e- 
cessor  of  the  sixteenth  4-011- 
tnry,  t.  e,,  they  both  hold 
the  tool  peri'emlifularly, 
the  only  difference  being 
that  the  Asiatic  uses  also 
the  left  hand  in  guiding  it. 
The  modern  Japanese doiru  Vig.i. 

ment  may  therefore  serve         *  ki-ropeak  woouci-itkh hk thb xvi. CKurvRT. 

to  confirm  the  eorrwtness  *' ■■"■''■■■■""■'-  i"-"' ir -,-1™., 

of  Jost  Amman's  delineation. 

Of  the  shape  t)f  the  knife  usi'd  by  the  old  wood-eutters  of  Europe, 
and  of  the  iray  of  grinding  it,  we  have  no  positive  knowledge,  as  the 
representations  of  tools  which  ort«'n  accompany  the  monograms  of  the 
"FormschntMcler"  011  .sixteenth  century  wood-cuts  are  t-oo  small,  and 
olti'iitimes  t^to  fantastic,  to  be  of  any  use  for  infonnation.  The  knives 
or  "engi-aviiig  points,"  as  he  called  them,  used  by  J.  M,  Papillon,  the 
well-known  Fivn<li  wood-cutter  of  the  eighteenth  century,  are  figured 
and  fully  describul  in  his  '-Traite  do  la  Gravure  en  Bois,"  2  volumes, 
Paris,  liiiii.  The  blades  were  made  of  clock  springs  mounted  in  split 
wooden  handles,  in  which  they  were  fastened  by  means  of  a  piece  of 
string  wound  around  them.  Fig.  3  shows  one  of  these  knives,  actual 
size,  reproduced  Ironi  PI.  iv  in  PapiUon's  second  volume.  It  is  flat  on 
the  side  not  shown  in  the  illustration,  beveled  on  the  side  shown,  and 
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cut  off  obliquely  at  fli«  exti-eiuity.  The  Htriiiglit  wlgci  is  tlm  cutting 
edge.  Tlie  Japiinesu  knife  {see  Fig.  1)  at  first  siglit  seems  to  be  Biiui- 
laily  coustrueted.  Its  blade  is,  iuiU»'d,  Iieavier,  but  it  is  mounted  in 
a  somewhat  similar  haudle,  not  split,  however,  but  with  only  a  slit 
in  it,  into  wliitli  the  bhule  is  wedged,  and  in  which  it  is 
held  in  pliK'e  by  a  ferrule."  It  is  furthermore  beveled 
on  one  side  like  I'apillou's  knife;  but  the  bevel  is  on 
the  opposite  si<le,  and  Miere  is  a  bevel  aiso  along  the 
edge  whicli  forms  an  unglo  with  the  long  edge  of  tbe 
knife.  Thi»  is  necessary,  because  the  cutting  edge  is 
the  Khort  oblique  one  and  not  the  long  edge.  That 
this  is  so  is  apparent  from  the  way  in  which  the  Japa- 
nese wood-cutter  holds  the  knife  ou  I'l.  vi. 

It  is  worth  reuiarkiug  that  Fapillon's  way  of  hold- 
ing the  knife  differed  radically  from  that  of  his  Euro- 
l)eau  predecessor.s  and  of  the  Japancsi^  wood-cutters 
.,   j^^Hi        of  to-day.     Pig.  4,  also  taken  from  I'apillon's  second 
«/fty.B3B  ^*  volume,  illustratc-s  this  point. 

^^^*  In  the  method  of  transferring  tlie  design  to  the 

plauk,  we  again  find  acloseanalogy;  for  although  the 
early  wood  cut  draftsmen  of  Kuroi>e  in  most  cases, 
probably,  drew  their  designs  directly  cm  the  wood 
witli  ))en  and  ink,  it  is  well  kuowu  also  that  some- 
times the  drawing  was  made  on  a  sheet  i>f  i>aper  and 
pHst«.>d  on  the  phvuk,  face  downward,  in  prc<risely  the 
way  whicli  is  practiced  in  Ja]>an  at  juesent. 

Still  more  <mrious,  however,  is  the  similarity  be- 
tween the  inatmment,  "baren,"  used  l>y  the  printers 
of  Japan,  and  tbe  earliest  contrlvan<^c  fur  taking  im- 
pressions from  cut  blocks,  of  which  mention  is  made, 
so  far  as  nt  present  known,  in  a  Haropeau  book.  The 
"I)areu''  has  the  form  of  a  little  shield.  In  the  treatise 
on  painting,  written  by  Cennino  (.'enniid  da  CoUe  di 
A'aldelse,  ttiwards  the  close  of  the  fourteentli  century, 
|B  (^liajiter  17;J,  entitled  "  How  to  paint  on  i-loth  with  a 
form,"  the  following  directions  are  given:  A  wood 
block  upon  which  the  design  has  been  cut  is  U>  be 
vharge<l  witli  color.  For  this  purjtose  a  glove  is  to  be 
worn  on  the  left  hand,  the  c^ilor  to  be  used  is  to  be 
si>ivsul  on  tbe  pabii  of  the  hand,  and  tlie  bhick  is  then 
K-'-  --.  *"  '>" ''•'^'■g*''!  ^"tli  the  color,  "carefiilly,  so  that  the 

t'Ai'iLu>\.  parts  cut  out  do  not  till  up,"  the  gloved  hand  doing 

►■ T...1-,- i.-»v     the  ofiiec  of  a  printer's  ball.    Tiie  cloth  is  now  to  be 

laid  on  tbe  bhw^k  charged  with  color,  and  tlicn,  <-oiitinues  Ueniiini,  "take 


'  I'upilloii  nl(H>  ilcMTtbci 


iii):diririit,  tint  pre 
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a  shield  of  wnml  in  tlie  right  aiul  press  witli  tU«  biick  iiiuni  the  surtiu;<', 
80  far  as  the  cut  jtlaiik  will  bear  it.""  It  is,  however,  nppai'eiit  fn>in 
thiM  moat  summary  description  that  Oeuuiui'H  rude  ciiutiivaiife  is  not 
to  be  compared  for  elficiency  with  tliB  Japauese.  "biii-cn,"  with  its 
twisted  <'ord  pai-king  iind  ribbed  bamboo  slieath.    Nor  doe^  the  priut- 


/^'q^S^T^      fiSS 

le- 

^fe 

-%■¥■ 

^K 

Jy-^^m:^^ 

^ 

Jy.  43.        W^ 

^ 

H       J1OI.4.H.. 

ing  shield  meutiinicd  by  CJi'iiiiini  sceui  tit  have  eome  largely  into  iise, 
for  tlic  instruiiieiits  generally  stippi>sed  t<»  have  been  employed  in 
Europe  for  taking  im]»ressions  previous  to  the  introduction  of  the 
preaa  are  rubbers  (whieli,  however,  might  have  been  ,ihiehl-sliiii>ed) 
and  rollers,  of  which  the  latter  rcnuiined   in  us<'  for  the  taking  of 


*(illiitB.l  rn.iii  \\-x* 
Vienna,  1871,  ]>.  l^-J. 
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proofs  down  to  the  time  of  Papillon,  who  describes  and  figures  them 
in  the  book  before  cited. 

That  the  method  of  phigginp;  practiced  by  the  Japanese  wood-cut- 
ters— twidently  by  square  instead  of  round  plugs — is  the  same  as  the. 
old  European  method  is  not  to  be  wondered  at  in  view  of  the  identity 
of  tlie  materials  used. 

Witli  these  elementary  factors  of  materials,  tools,  and  ai)pliances,  the 
similarity  between  Japanese  and  sixteenth  century  European  wood, 
cutting  ends,  however,  and  further  examination  discloses  differences  of 
a  very  marked  Hind. 

It  is  well-known  that  the  work  of  the  old  European  wood-cutters  is 
essentially  blackdine  facsimde,  t.  e.,  the  reproduction,  more  or  less 
faithfully,  of  drawings  in  black  lines,  generally  pen-and-ink  drawings, 
on  a  light  ground.  It  was  this  limitation  which  threw  the  wood- cut  out 
of  the  race  with  the  other  reproductive  arts,  until  it  was  enabled  to 
enter  the  lists  again  after  it  hatl  been  transformed  into  wood-en- 
gi*aving.  The  wood-cutters  and  printers  of  Europe  did,  indeed,  attempt 
to  produce  color  effects  as  early  as  14i")7,  this  being  the  year  in  which 
appeared  Fust  and  Schoeffer's  Psalter,  the  first  dated  printed  book,  so 
far  as  we  know,  and  at  the  Fame  time  the  first  dated  piece  of  color- 
printing.  This,  however,  was  merely  work  of  a  decorative  character. 
The  first  pictures  really  printed  in  colors  are  Cranach's  chiaroscjuros, 
the  oldest  of  which  are  dated  1506,  and,  of  works  printed,  in  i)ositive 
colors,  Jost  de  Negker's  portrait  of  Jacob  Fugger,  about  1512,  and 
Altdorfer's  Beautiful  Maria  of  Itatisbonne,  about  1519.  But  of  these 
two  kinds  of  productions,  only  the  first,  the  chiaroscuros  (clairobscurs, 
Ilelldunkel) — that  is  to  say,  imitations  of  India  ink  and  sepia  drawings 
and  other  monochromes — came  largely  into  use  during  the  sixteenth, 
seventeenth,  and  eighteenth  centuries,  while  the  attempts  to  introduce 
printing  from  relief  blocks  in  positive  colors,  although  renewed  from 
time  to  time,  never  succeeded  to  any  extent,  so  that  it  may  be  said  even 
to-day  that  chromoxylography  is  practiced  only  occasionally,  except 
for  such  coarse  work  as  advertisements,  show  bills,  etc.* 

The  Japanese,  as  a  matter  of  course,  have  also  produc(Ml  and  still 
produce  facsimiles  of  drawings  in  black  lines,  but  owing,  possibly,  to 
the  fact  that  their  artists  use  the  brush  instead  of  the  pen  or  some 
still  more  unyielding  point,  they  were  soon  led  to  attem])t  the  repro- 
duction of  washed  drawings,  not  only  in  black  and  grays,  but  also  in 
positive  colors.  Their  earliest  productions  of  this  kind  do  not,  indeed, 
according  t<j  Prof.  Fenollosa,  go  back  beyond  about  the  year  1745,  t  but 


*  As  these  notes  treat  only  of  relief  printiD^;  no  ai'count  is  taken  here  of  ehromo- 
chalcogrsphy  and  chromolithography. 

tXhere  is  considerable  variation  in  the  statements  found  in  hooks  concerning  the 
oldest  specimens  of  Japanese  color-printing.  From  Dr.  Justus  Briiickmanu's  Kunst 
und  Handwerk  in  Japan  (Berlin,  1889,  p.  222),  we  learn  that  these  specimens,  liccord- 
ing  to  a  Japanese  author,  Sakakiwara,  date  from  the  year  1695,  although  on  p.  287 


JAPANESE   WOOD-CUTTING   AND   WOOD-CUT   PRINTING.        237 

tbcy  made  up  for  their  later  appearance  in  the  field  by  a  prodigious  ac- 
tivity and  a  superb  facility  of  execution — within  the  limitations  of  their 
art — that  far  outstripped  the  isolated  achievements  of  their  earlier  Euro- 
pean colleagues. 

We  have  seen  that,  according  to  Mr.  Tokuno,  the  highest  aim  of 
Japanese  chromoxylography  is  the  imitation  of  the  original,  even  to 
the  sweep  of  the  brush,  so  close  that  an  inexperienced  eye  shall  find  it 
difficult  to  tell  tiie  printed  counterfeit  from  the  painting  made  by  the 
hand  of  the  artist,  and  it  must  be  admitted  that  the  wood  cutters  and 
printers  of  Japan  have  been  wonderfully  successful  in  their  efforts,  not 
only  in  the  reproduction  of  black-and- whites,  for  which,  also,  several 
printings  are  generally  used,  but  quite  as  much  with  designs  in  color. 
It  is  true,  certainly,  that  Japanese  painting  lends  itself  more  easily  to 
deceptive  imitation  than  European  painting;  but  there  is  still  another 
cause  to  be  assigned  for  the  success  of  Japanese  color-printing  in  this 
respect,  and  that  is  the  method  of  printing  practiced  by  the  Japanese, 
or,  more  correctly  speaking,  their  method  of  charging  ("inking")  the 
block.* 


of  th«5  same  book  it  is  stated  that  Torii  Kiyonobii,  who  was  not  bom  until  1688,  wa3 
the  first  painter  who  had  his  designs  reprodnced  by  color-printing.  According  to 
Theodore  Duret  (see  Chrouik  llir  vcrvielfiiltigendeKunst,  18^9,  No.  G),  the  first  color- 
prints  with  two  or  three  tints  were  i>roduced  between  1710  and  1720.  Finally,  ac- 
cording to  Dr.  AVm.  Anderson,  the  anthor  of  the  Catiilogne  of  Prints  and  Books 
illustrating  the  History  of  Engraving  in  Japan,  issued  by  the  Burlington  Fine  Arts 
Club  in  1888,  the  date  is  about  the  year  1700  (see  p.  xvii  of  the  catalogue  Tiamed). 
Prof.  Fenollosa,  however,  is  of  opinion  that  these  earlier  specimens  were  not  color- 
prints,  but  colored  prints,  i.  e.,  prints  tinted  by  baud. 

*  Dr.  Brinckmanu,  p.  230  of  the  ])ook  previously  quoted,  says  that  in  Japan  *' we 
look  in  vain  for  the  painted  tyj»es  of  the  color-print«,  since  the  artist  who  work  i 
for  color-printing  creates  independent  works  of  art  by  its  means,*'  while,  on  the  con- 
trary, he  says  of  ns  that  we  claim  triumphantly  to  have  re^ached  our  aim  in  repro- 
duction "when  it  becomes  impossi1)le  to  tell  the  original  from  the  copy  without 
close  investigation.''  Dr.  Brinckmanu.  indeed,  contradicts  himself,  when,  on  p.  288, 
he  speaks  of  the  })ublication  of  the  paintings  of  Koriu  and  of  his  brother  Kenzan,  a 
celebrated  ceramic  artist,  liy  Hoitsu,  about  a  century  after  the  death  of  these  artists, 
and  Mr.  Tokuno's  statement  that  the  highest  aim  of  Ja]»anese  printing  "is  to  pro- 
duce impressions  which  an  inexperienced  eye  can  hardly  distinguish  from  the  origi- 
nal," certainly  shows  that  the  first  statement  ma<le  by  the  author  named,  however 
broadly  it  may  apply  to  certain  kinds  of  printing,  is  not  true  almolutely.  More- 
over, among  the  specimens  sent  to  the  U.  S.  National  Museum  by  Mr.  Tokuno,  there 
are  several  reproductions  of  paintings,  including  a  book  in  two  volumes,  "Shii  bi  gwa 
kan,"or  reduced  copies  of  pictures  drawn  by  eminent  old  artists  of  the  Kioto  or  Shijo 
school. 

Color-prints  made  without  painted  originals  to  work  from  are  also  found  among 
our  own  productions,  although  they  are  of  a  subordinate  rank  and  do  not  aspire  to 
rival  the  brilliant  i>roductions  of  the  Japanese  color-printers.  ^Sketches  in  color  are 
rarely  made  for  ther<»lored  pictures  in  the  comic  journals  like  '*  Puck."  These  pic- 
tures are  printed  from  four  stones,  one  giving  the  design  and  modelling  in  black  or 
brown,  the  other  three  8up])lying  the  coloring  by  means  of  Iris  tints,  two  running 
in  oiie  direction,  tlie  third  at  right  angles  to  it,  and  the^se  Iris  tints  are  mostly  ad- 
justed on  the  press  under  the  direction  <»f  tlie  <lesigner,  without  an  original  by 
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The  old  )(i'iiiterK  of  Europe,  down  to  the  beginning  of  this  century, 
inked  their  blot^ks  with  printer's  bsills,  (^ucli  as  are  shown  iu  Fig.  5, 
reproduced  from  .Tost  Amman's  "CbartivLusoria,"  published  at  Nurem- 
berg in  tlie  year  158S.  The  custom  of  the  present  day  is  to  nae  elaHtic 
rollers,  made  of  a  muss  (consisting  of  glue,  molasses,  etc.  On  (mr  steam 
presses  the  inking  is  also  done  by  rollers.  Tlie  ink  used  in  all  eases 
is  linsee<l-oil  varnish,  with 
which  the  pigment  bas  been 
ground  u|>.  Water  -  colors 
,c,  indeed,  been  tried  for 
printing  occasion  ally,  bnt 
practically  without  siiceess, 
except  for  the  printing  of  wall 
l)apers.  The  Japanese  ])riiit- 
IS,  on  the  contrary,  so  far  as 
they  have  not  been  afl'ected 
by  European  methods,  use 
nothing  but  water-colors,  and 
instead  of  balls  or  rollers  they 
employ  brushes,  that  is  to  say, 
theypainttheirblocks.  There 
is  a  very  ob^■ioaB  advantage 
iu  the  use  of  watt'r-eolors  by 
the  Japanese  printcirs,  as  all 
tlie  origiuiils  to  be  imitated 
by  them  are  paiutetl  in  wator- 
colors.  It  is  evident  that  the 
brilliancy  anil  quality  of  the 
pigments  are  the  same  in  orig- 
inal and  copy,  while  the  pig- 
ments whi<'h  we  use  for  our 
etiromoxyhigraphic  and  cbro- 
j,.j    ,,  mobthograpliii-  printing,  be- 

twuokPbistkkw' iiiu^,  i"g    uiixed    with    linseed-oil 

,r,......i..-r.i,...ni..,'.-i'h«»i. .11.. ■■.>.,.  varnish,  ani  affected  by  it  in 

their  purity  as  well  as  in  their  surface  ijuality.  The  use  of  a  brush 
instead  of  a  roller  for  inking  the  l>lo<-ks  is  also  a  fact^ir  of  great  im- 
portance.   The  brush  is  a  ]iliable  instriiinent,  capatile  of  expression  in 

whirli  tci  III!  j;iiiilc<l.  A  niniill  .t[)ei.'imi'ii  nf  tbiH  kitiil  is  hIiowii  iii  I'Vunii^  67  A.  on  tho 
viiHtPrii  Hide  iif  the  Hull  of  Qniphic  Arbi.  Miirh  moro  lirilliaiit  work  h»s,  huwevvr, 
heeii  cloui^  ))y  the  h.iiiiu  iiii>iiiia.  Tbu  i>1(l  <cbii(ri»iciiro  jiriiiturN  ware  hIm)  in  a  iiiuXHiire 
indepeDdi'nt  iif  Itio  »rliHl,  not  only Bnmutiuica  nilcliii<;  tints  tci  dosiguit  by  iirtistx  long 
<lcatl,  liiit  vuryiu);  tlii'su  tintn  fur  the  same  pii^liiri'.  Tlic  tiiil  blockx  f«r  Diiri'r'H  )H>r- 
trait  of  Vambiiler.  Tot  iii-itiini-i',  were  iiilileil  iilttr  liii>  ilHath.auil  lliei'i'  iiiv  ini[>T«ssiouB 
III  Urownhh  mill  in  {^creeni-'li  tints.  In  this  i-nie  thu  liliortii'H  tiikoii  b;  tli'.- printer 
wcTU  penniHHibli'.  iTom  tlmitanin  ciLiuie  whii'li  f:ivi>rs  tlii^  .IiiiKinc'RiTiiiiir-iiri liters,  that 
i«  to  Kaj,  bi'CHiiHi'  the  coloriii);  and  llghtiui;  of  the  olil  rhiuTusi'iiroN  art:  imii^ly  i^jq- 
veutional. 
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the  hands  of  an  int^illigent  being.  The  roller,  on  the  contrary,  even  in 
the  hands  of  the  movst  skilled  printer,  is  much  less  pliable,  and  on  the 
steam  press  it  is  without  any  pliancy.  This  quality  has,  indeed,  be- 
come a  merit  in  the  steam  press,  so  that  it  is  now  looked  upon  as  nu)re 
reliable  than  the  hand  press.  But  this  is  true  only  in  so  fiu*  as  uni- 
formity of  result  in  the  impressions  is  concerned.  The  artist  can  do 
nothing  with  it,  while  with  a  bare  block  or  plat^  and  a  brush  full  of 
color  he  can  do  wonders.  We  have  seen  this  of  lat<3  years  in  the  re- 
newed  development  of  the  monotype,  and  it  may,  indeed,  be  said  of 
Japanese  printing  that  it  involves,  at  least  in  its  best  productions,  the 
principle  of  the  monotype.  It  follows  from  this  that  the  Japanese 
printer  must  be  something  of  an  artist.  In  the  words  of  Mr.  Tokuno, 
he  must  have  the  skill  to  produce  ''the  various  hues  and  shades  with 
printing  brushes,  in  precisely  the  same  way  as  the  water-color  painters 
do." 

As  the  color  is  laid  on  the  block  with  the  brush,  the  farilities  offered 
by  this  tool  can,  as  a  matter  of  course,  be  utilized,  and  are  utilized  to 
their  fullest  extent,  by  the  Japanese  printer.  He  can  deposit  more  or 
less  pigment  on  the  block,  according  as  he  may  need  a  stronger  or  a 
more  delicate  tint,  and  he  can  even  produce  gradations  on  it  quite  inde- 
pendent of  the  woodcutter ;  that  is  to  say,  on  a  perfectly  flat  block.  All 
the  gradations  from  light  to  dark  seen  in  Japanese  (lolor-prints  are  the 
result  of  the  printer's  brush  used  on  the  block,  assisted  sometimes,  it 
is  said,  by  wiping  with  the  finger.  The  roller  wliich  we  use  for  inking 
our  blocks  is  not  capable  of  producing  such  gradations,*  as  it  deix>sit8 
a  uniform  film  of  ink  all  over  the  surface.  The  consequence  is  that 
with  us  the  gradations  are  produced  by  the  engraver,  who  cuts  away 
more  and  more  of  the  wood,  either  in  lines  or  in  dots,  as  he  proceeds 
from  dark  tlirough  lighter  tints  to  white,  while  the  Japanese  wood- 
cutter furnishes  to  the  ])rinter  blocks  which  are  solid  even  in  those 
parts  which  in  the  impression  are  to  be  gradated.  It  follows  that  what 
we  call  ''engraved  tints,"  either  fiat  or  gradated,  are  never  seen  in 
purely  Japanese  w^ood-cuts.  The  blocks  offer  nothing  but  flat  ma^se^, 
and  such  lines  as  appear  in  them  serve  merely  to  bring  out  the  forms, 
patterns  of  stuffs,  textures,  et^.  Whenever  a  European  engraver  has 
to  render  a  sky  gradated  simply  from  a  darker  blue,  tlirough  lighter 
tints  downward,  and  finally  merging  into  a  tint  so  light  that  he  must 
express  it  by  white,  he  cuts  a  series  of  white  lines,  narrower  and  farther 
apart  where  the  color  is  to  be  strongest,  and  gradually  increasing  in 
width  and  nearness  as  it  decreases  in  strength,  until,  where  the  white 
paper  is  to  show,  he  cuts  away  all  the  wood.  His  Japanese  colleague, 
on  the  contrary,  gives  the  printer  a  fiat  block,  on  which  those  parts 
merely  are  cut  away  wiiich  correspond  to  objects  seen  against  the  sky, 
such  as  treses,  mountains,  houses,  etc.,  and  which,  therefore,  must  be 
kept  free  from  the  blue  of  the  sky  behind  them.     On  this  block  the 


*  Except  ill  ''Iris  printing,"  which,  however,  m^ed  not  be  considereO  here. 
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printer  paints  the  gradations  needed,  and  if  he  can  not  get  a  satisfac- 
tory result  with  one  printing,  he  uses  the  same  block  twice,  only  vary- 
ing the  ''inking."  In  the  picture  '*  Yinaka  genji,"  for  instance,  the  sky 
is  printed  once  with  a  gradation  reaching  from  the  top  of  the  picture 
to  about  the  middle  of  the  sky,  and  again  a  second  time  with  a  grada- 
tion reaching  considerably  farther  down.  It  is  evident  that  the  upi)er 
part  of  the  sky  may  thus  be  strengthened,  and  the  gradual  shadiug- 
ofi'  into  the  white  along  the  horizon  made  still  more  gradual. 

From  what  has  just  been  said,  it  is  apparent  .that  the  same  block 
may  be  used  twice  on  the  same  picture.  This  is  true  not  only  of  the 
printing  of  skies,  but  the  same  device  is  resorted  to  also  in  other  parts 
of  the  design.  A  block  may  be  i)rinted  in  a  flat  tint  or  color  the  lirst 
time,  and  it  may  then  be  charged  a  second  time  with  another  color, 
say  a  gray,  but  gradated,  and  printed  on  top  of  the  lirst  color  to  pro- 
duce modulations.  The  number  of  planks  cut  for  a  Japanese  color- 
print,  therefore,  is  very  far  from  corresponding  to  the  number  of  piint- 
ings.  It  is,  moreover,  reduced  still  further  by  painting  the  same  block 
with  difl'erent  colors  in  different  x)arts.  These  colors  may,  indeed,  be 
printed  at  the  same  time,*  but  it  happens  frequently  that  they  are  used 
separately;  that  is  to  say,  that  the  block  is  ])ainted  and  printe<l  in  part 
only,  and  then  laid  aside,  to  be  taken  up  again  later  and  ])aiuted  on 
those  parts  which  were  left  iininked  before.  Thus  of  the  three  sheets 
which  together  make  up  the  picture  **yinaka  genji,"  the  first  has  25 
impressions,  the  second  26,  the  third  23.  Of  blocks  used,  however, 
there  are  only  13  for  the  first,  10  for  the  second,  and  14  for  the  third,  or 
37  cuts,  executed  on  21  planks,  for  74  printings. 

It  is  seen  from  the  number  of  impressions  needed  for  the  cx)mpletion 
of  the  picture  just  alluded  to,  that  the  Japanese  printers  lU'c  not  bent 
on  saviufr  labor  in  this  respect,  a  fact  which  is  occasionally  shown  in  a 
most  curious  manner,  as  when  a  single  pair  of  red  lips  is  printed  by 
itself  in  a  flat  red,  altlumgh  several  other  red  blocks  are  used  for  the 
same  jncture.  From  23  to  26  impressions  for  a  print  like  **Yinaka 
genji,"  seems  to  us  an  excessive  number.  Even  for  a  refined,  although 
brilliant  fruit  i)iece,  like  *'Nandina  domestica,"  3.*^  printings  impresses 
us  as  extraordinary,  in  spite  of  the  fact  that  the  use  of  flat  blocks  makes 
it  necessary  to  nmltii)ly  them  so  as  to  pro<luce  the  desired  gradations. 
With  our  means  of  producing  gradations  by  either  wood- engraving 

'According  to  Dr.  Brinokinanu  (p.  228),  the  iuktng  of  one  block  with  several  colors 
JM  orcnsionally  carried  ho  far  as  to  iirodnce  aconij)lete  i)icture  in  several  colors  at  one 
iiupre8Hi<iu.  Anion^  other  ]>rintH,  ho  descrilies  one  of  a  gray  grasshopper  feeding  on 
the  reddish  meat  of  a  j»ieee  <»f  watermelon,  the  green  rind  and  the  black  seeds  of 
which  are  also  seen.  The  fonr  colors  named  are  applied,  each  Hei»arately,  to  dif- 
ferent parts  of  the  block.  We  have  here  the  principle  of  rnblnng  in  a  plate  in 
dijQferent  colors,  used  so  extensively  by  the  printers  of  the  colored  stip]de8  produced 
in  the  eighteenth  century  and  now  again  popular.  Theprin<'iple  has  not.  however, 
been  Jipplied  to  relief  ]irinting  among  ns,  excei>t  by  Wm.  Blake,  and  even  by  hiin 
only  to  a  very  limited  extent. 
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or  lithographing,  8  to  10  priutiugs  would  be  considered  a  large  number 
for  the  reproduction  of  an  original  of  similar  character.  But  even 
38  is  not  the  highest  number  of  impressions  used.  1  am  iiiformed  by 
Prof.  Fenollosa  that  as  many  as  120  impressions  were  used  lately  on  a 
reproduction  of  a  Jai)anese  water-crolor  painting,  although  the  number 
was  considerably  reduced  in  the  printing  of  a  subsequent  edition  of  the 
same  picture  by  a  different  manipulation  of  the  blocks.*  It  may  be  of 
interest  to  state  here,  for  the  sake  of  comparison,  that  the  highest  num- 
ber of  printings  used  on  our  most  complicated  chromolithographs  is 
about  tifty. 

From  the  statement  l)y  Mr.  Tokuno  concerning  the  pigments  used  in 
characteristically  Japanese  color-printing,  /.  r.,  blue,  yellow,  and  red, 
besides  black  and  white,  it  w<mld  sei^m  as  if  the  whole  system  of  this 
kind  of  printing  were  based  upon  the  old  three-color  theory,  which  pre- 
vailed idso  with  the  early  chromochalcographic  and  chromolithographic 
printers  of  Europe.  It  is  nevertheless  true  that  the  Japanese  print- 
ers do  not,  at  present  at  least,  produce  the  so-called  secondary  colors, 
green,  orange,  violet,  by  printing  the  so-called  primaries,  i.  c.,bhie  and 
yellow  for  green,  yellow  and  red  for  orange,  and  red  and  bhie  for 
violet,  over  one  another.  Wherever  these  "secondaries"  are  needed — 
and  the  same  obs(*rvation  holds  good  also  for  the  "tertiaries" — they  are 
printed  by  themselves,  although  the  "primaries''  which  enter  into  them 
may  occur  in  the  same  picture.  1  am  again  indebted  to  Prof.  Fenollosa 
for  having  called  my  attention  to  the  fact  that  the  printing  of  the 
"primaries"  over  one  another  to  produce  the  "sec<mdaries"  does,  in- 
deed, oi'cur  in  the  earlier  work  of  the  Japanese  printers,  but  it  is  evi- 
dent that  it  has  now  been  abandoned.  As  subdued  and  broken  coloi'S 
were  mainly  used  in  the  earlier  Jai)anese  color- prints,  while  the  modern 
show  a  de<;ided  })reference  for  brilliant  and  even  glaring  coloring,  it  is 
quite  likely  that  this  printing  of  the  "primaries"  over  one  another, 
whi4*h  with  us  is  considered  a  dectided  advantage,  more  especially  in 
cheai)er  and  sim])ler  grades  of  work,  as  it  saves  time  and  money,  was 
given  up,  even  in  such  work  as  the  i)rinting  of  pictures  for  fans,  for  the 
sake  of  the  more  brilliant  eliects  which  can  be  produced  by  mixing  the 
pigments  themselves. 

This  brings  us  to  nnother  point  of  great  imi)orttince,  and  that  is  the 
little  care  had  by  the  J  apanese  wood-cutters  and  printers  for  labor-saving 
devices  and  niechani(%al  aids.  "  Our  arts  of  engraving  and  printing," 
says  Mr.  Tokuno  in  one  of  his  letters,  "  rely  entirely  upon  experience, 
with  no,  or  very  slight  mechanical  assistance."  The  manual  skill,  which 
has  grown  out  of  this  reliance  upon  experience  and  disdain  for  mechan- 
ical aids,  is  truly  marvelous.     It  is  difftcult  to  believe  that  all  Japan- 


*The  earlii'st  :»tt<Mnpts  at  color-printiiifr  nuulo  by  the  J«paiH>s«».  were,  of  eonrse, 
miioh  simpler,  lirgiimiiiir  with  from  two  to  four  blockH.  See  Dr.  Antlersoirs  cata- 
logue, before  cjuoted,  ]>.  xvii:  also  Hrinekmaun. 

H.  Mis.  114,  pt.  2 16 
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ese  wood-cutting,  even  to  the  finest  lines  in  the  most  delicate  black- 
and-white  facsimile  work,  is  done  witli  the  one  clnmsy  knife  repre- 
sented in  Fig.  1.  We  know  from  Papillon's  book  that  he  fcmnd  it  nec- 
essary to  use  three  grades  of  knives,  according  to  the  grade  of  work  to 
be  exe<*.uted,  and  we  naturally  arrive  at  the  conclusion  that  the  Japan- 
ese wood-cutter  alsoac  commodates  his  knife  to  his  work.  Neverthe- 
less, Mr.  Tokuno  replies  to  a  direct  question  on  this  i)oint:  "Our 
engraving  on  wood  depends  wholly  on  the  skill  of  the  engravers.  With 
only  one  knife,  such  as  that  sent  you,  they  can  execute  all  grades  of 
work,  from  the  roughest  to  the  finest.  We  therefore  have  no  other 
kind  of  knife." 

The  answers  given  to  questions  regarding  the  ditiiculties  which  con- 
front the  Japanese  printer,  and  which  to  us  would  seem  iusiumounta- 
ble,  are  of  the  same  tenor-  It  seems  imi)Ossible  to  i)revent  smearing, 
with  blocks  having  great  shallow  hollows,  inked  with  a  brush,  and 
therefore  charged  with  color,  not  only  on  the  parts  left  standing  in 
relief,  but  also  in  the  depressicms,  and  with  the  thin  moist  paper  used, 
held  down  on  the  plank  with  one  hand,  while  the  other  guides  the 
"  baren."  To  the  question  whether  any  special  precautions  are  adopted 
to  prevent  smearing,  Mr.  Tokuno  replies:  "Although  smearing  from 
the  depressions  in  the  Wock  seems  almost  unavoidable,  experienced 
printers,  nevertheless,  work  without  fear  of  it,  and  there  is  no  special 
way  of  preventing  it."  Again,  to  the  question  whether  mechanical 
means  are  not  used  for  registering,  the  reply  is:  '•  Our  printers  use  no 
mechanicfil  mea-ns  whatever,  depending  simply  upon  experience."  To 
illustrate  this  i)oint,  a  water-color  drawing  was  sent,  of  which  Plate  xiii 
is  a  reproduction.  To  the  inquiry,  how  it  is  possible  to  print  Avith 
water-colors  on  moist  paper,  keep  the  paper  moist  to  i)revent  contrac- 
tion, and  lay  the  sheets  on  top  of  one  another  without  offsetting,  the 
answer  given  is:  "This  can  only  be  done  well  by  an  experienced 
jmnter,"  to  which  laconic  statement  a  few  technical  points  an*  added, 
which  have  already  been  given  in  Mr.  Tokuno's  communication. 

A  visitor  to  the  U.  8.  National  Museum,  who  sees,  for  the  first  time,  and 
without  explanation,  the  exhibit  of  Japanese  wood-cutting  and  wood-cut 
printing,  the  whole  (except  the  printed  specimens  and  thedrawings  illus- 
trating tools,  etc.)  crowded  into  a  case  mea^suring  about  4  by  ^^^  by  2h  feet, 
will  most  probably  take  it  for  granted  that  he  has  before  him  a  collection 
of  miniature  models.  In  this  assumption  he  would,  however,  be  grossly 
mistaken.  Considerably  more  room  would,  of  course,  be  needed  to 
arrange  the  tools,  etc.,  for  practical  working  use,  but  both  the  tools  and 
the  materials  shown  are  actually  those  em])loyed  by  the  wood-cutters 
and  printers  of  Japan.  It  needs  only  to  think  of  the  heavy  machinery 
used  by  our  printers,  even  by  those  who  confine  themselves  to  taking 
proofs  tor  wood-engravers,  to  realize  the  contrast  between  the  methods 
of  Japan  and  our  own.  Other  occasions  for  comparing  these  methods 
have  been  brought  out  by  the  questions  addressed  to  Mr.  Tokuno,  as 
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given  above,  aud  the  auswers  returned  by  him.  The  coutrast  becomes 
still  more  marked  when  we  recall,  for  instance,  the  methods  of  prepar- 
ing colors  described  by  Mr.  Tokuno.  It  is  true,  no  doubt,  that,  influ- 
enced by  us,  the  Japanese  are  coming  to  dei>end  more  and  more  on 
machinery,  but  it  is  also  true  that  by  their  old  and  simple  methods, 
trusting  to  their  experience,  their  skill,  and  their  artistic  feeling,  they 
have  i)roduced  the  best  of  their  work,  in  which  their  national  charac- 
teristics have  found  their  most  original  expression.  Nor  have  they,  ac- 
cording to  Mr.  Tokuno's  statements,  sutt'ered  in  i)roductiveuess  in  con- 
sequence of  tliCir  methods.  The  short  time  spent  in  cutting  the  37 
planks  needed  for  the  printing  of  "  Yinaka  genji,"  i-.  e.j  twenty  days,  is 
astonishing  enough  in  spite  of  the  simplicity  of  the  blocks,  but  our  as- 
tonishment increases  to  wonder  when  we  read  of  the  number  of  im- 
pressions made  per  day  by  the  Japanese  jmnters,  and  consider  at  the 
same  time  the  tedious  methods  employed  in  charging  the  block  with 
color.  As  I  feared  a  misunderstanding  on  my  part  of  the  figures 
given  by  Mr.  Tokuno,  1  asked  him  to  consider  my  interpretation  of 
his  statements,  and  in  reply  the  original  figures  were  confirmed,  viz., 
3,000  sheets  per  day  of  about  eight  hours  from  the  black  block,  and 
700  to  800  sheets  per  day  from  the  (?olor  blocks  of  "  Yinaka  genji," 
and  on  an  average  943  sheets  per  day  of  "  Nandina  domestica,"  the 
number  varying  from  1,800  for  the  simi)lest  to  600  for  the  most  diffi- 
cult blocks.  It  is  impossible  to  make  a  direct  comparison  between  the 
productivity  of  the  Japanese  and  our  own  printers,  as  the  methods 
differ  too  radically,  and  as  long  editions  of  wood-engravings  are  but 
very  rarely  printed  nowadays  on  the  hand-press.  The  following  figures 
will  nevertheless  be  of  some  interest:  Mr.  Thos.  H.  Brennan,  wood- 
engraving  proof-printer,  of  Boston,  assures  me  that  250  impressions 
from  a  block  measuring  11  by  14  inches  and  350  from  one  measuring  5 
by  7  inches  is  a  fair  average  for  a  working  day  of  nine  hours.  This  is, 
of  course,  for  first-class  work  and  for  first-class  engraving.  Messrs. 
L.  Prang  &  (Jo.,  the  well  known  chromolithographers,  also  of  Boston, 
write  me  that  the  number  of  impressions  which  a  lithographic  printer 
prints  on  the  hand-press,  whether  it  be  from  a  crayon  stone  or  a  pen- 
and-ink  stone,  in  black  or  in  colors,  varies  from  175  to  250  per  day  of 
nine  hours,  and  that  200  would  be  considered  a  good  average. 

It  goes  without  saying  that  the  Japanese  methods  described  above 
are  not  suitable  for  aiiplication  to  our  art.  A  complicated  sky,  for  in- 
stance, with  all  its  wealth  of  delicate  tints,  such  as  we  find  it  in  the 
works  of  our  best  landscape  painters,  or  the  human  countenance,  ex- 
pressive of  the  deepest  emotions  of  the  soul,  as  our  best  figure  painters 
set  it  up  before  us,  can  be  interpreted  for  us  by  the  skill  of  oui*  wood 
engravers,  and  even  their  coloring  can  be  successfiilly  approached  by 
our  color-printing  processes  in  their  most  refined  development,  but  they 
can  never  be  rendered  by  means  of  flat  blocks,  even  when  painted  in 
delicate  gradations  by  the  most  skilled  of  Japanese  printers.    In  try- 


244  REPORT   OF   NATIONAL   MUSEUM,  1892. 

ing  to  arrive  at  an  estimate  of  Japanese  color-printing,  it  must  not  be 
forgotten,  therefore,  that  problems  like  those  just  alluded  to  are  never 
offered  to  the  Japanese  reproductive  artists.  The  originals  which  they 
are  asked,  not  to  interpret,  but  rather  to  imitate,  or  the  original  color- 
prints  which  they  produce,  are,  indeed,  exceedingly  beautiful,  and 
worthy  of  attentive  study  as  giving  embodiment  to  the  ideals  of  a 
highly  gifted  people,  moving  in  an  intellectual  atmpsphere  quite  differ- 
ent from  our  own,  but  it  remains  true,  nevertheless,  that  they  are  purely 
and  frankly  conventional.  Looking  at  the  technical  side  of  the  question 
only,  it  may  be  said  that  it  is  this  fact  which  has  enabled  the  Japanese 
wood-cutters  and  printers  to  find  methods  answering  their  wants  almost 
to  perfection.  In  a  more  searching  study  of  Japanese  art,  other  con- 
ditions would,  indeed,  also  have  to  be  considered,  but  their  discussion 
would  be  out  of  place  in  a  report  like  the  present,  which  is  of  necessity 
limited  to  a  statement  of  facts. 
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PRE  FA  C  E. 


In  the  preparation  of  these  essays  I  have  had  several  objects  in 
view,  anion^  which  are  a  further  presentation  of  eleinentjiry  matter 
pertaining  to  bioh>gical  geoh)j2:y  tiian  has  before  been  published,  the 
defense  of  bi(>lo*j^y  as  an  indispensable  aid  in  geological  investigation 
and  the  repudiation  of  certain  untenable  claims  that  have  been  made 
in  its  favor,  an  application  of  the  principles  discussed  to  the  practical 
work  of  the  geologist,  and  the  demonstration  of  the  necessity  of  the 
preservation  of  fossil  remains. in  public  museums  as  storehouses  of 
eviden<*e  ui)()n  geological  questions.  These  <^ssays  are  thei'efore  con- 
fined mainly  to  a  discussion  of  questions  pertaining  to  biological 
geology,  including  both  its  structural  and  systematic  branches,  only 
incidental  reference  Ix^ing  made  to  other  important  branches  of  geo- 
logical science,  such  as  minerah>gy,  lithology,  dynamic  geology,  etc. 

I  have  intended  an  ap])roxiinately  full  statement  of  the  subjects 
selected  for  discussion  as  well  as  scientifi<'  a<*curacy  in  my  conclusions, 
but  in  the  manner  of  their  presentation  I  have  chosen  to  address  gen- 
eral I'eailers  and  students  of  geology  as  well  as  special  investigators. 
I  have  jicconliugly  presented  a  more  detailed  and  methodical  state- 
ment of  t\w  principal  facts  upon  which  biological  geology  is  based 
than  otherwise  would  have  been  th<mght  <lesirable.  Every  working 
geologist  is  necessarily  more  or  less  familiar  with  the  principles  and 
criteria  which  are  based  upon  these  fact.^,  but  a  <*omprehensive  knowl- 
edge of  them  is  not  yet  accessible  to  the  student  exce])t  by  personal 
experience  or  didactic  instructiim;  that  is,  because  these  principles 
and  <'riteria  have  not  yet  been  systematically  and  fully  stated  in  pub- 
lished works  the  great^u-  i)art  of  accessible  knowledge  conceniing  them 
is  traditional. 

It  is  true  that  some  of  the  knowledge  referred  to  has  been  briefly 
and  more  or  h^ss  dearly  presented  in  text-books,  but  the  elements  of 
biological  g(M)logy  are  too  comprehensive  to  allow  of  a  satisfactory 
summary  in  (*ven  the  largest  of  them.  All  discussions  of  principles 
and  criteria  pcMtaining  to  that  subject  are  also  usually  omitted  by 
authors  of  other  works,  evidently  upon  the  reasonable  ground  that 
scientific  writings  (mght  not  to  l)e  encumbered  by  a  repetition  of  ele- 
mentary principles,  an<l  upon  the  less  reasonable  assumption  that  the 
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reader  is  familiar  with  and*  accepts  as  trustworthy  those  which  they 
have  adopted  for  their  own  guidance. 

If  it  were  not  for  my  evident  need  of  frequent  reference  to  such 
elementary  matter  the  <lesirability  of  publishing  it  in  this  connection 
might  perhaps  be  questioned  by  those  who  are  already  familiar  with 
it  and  with  the  range  of  its  applicability.  Still,  the  working  geologist 
needs  only  to  recall  his  early  embarrassments  and  later  experiences  to 
be  assured  that  the  time  has  not  yet  iiassed  when  even  the  frequent 
enunciation  of  elementary  truths  is  of  material  benefit  to  the  student. 
I  not  only  have  not  hesitated  to  adopt  such  a  treatment  of  the  subjects 
of  these  essays,  but  I  have  not  sought  to  avoid  numerous  trite  I'emarks 
and  commonplace  statements.  These,  however,  are  employed  not  so 
much  for  the  purpose  of  conveying  information  as  for  that  of  giving 
logical  continuity  to  the  statement  of  my  own  ideas  and  of  leaving  the 
least  possible  room  for  doubt  as  to  my  meaning. 

The  relation  of  biology  to  geological  investigation  is  so  fundamental 
and  the  facts  pertaining  to  it  are  so  concrete  and  so  accordant  with 
both  biological  and  physical  laws,  that  the  prevalence  of  any  opposition 
to  its  legitimate  claims  seems  unnatural.    It  is  also  unnatural  that 
claims  should  still  be  made  in  favor  of  that  relation  which  are  not  sup- 
ported by  the  principles  of  modern  biology.    Of  late  years,  however, 
such  wide  differences  of  opinion  have  become  prominent,  s(mie  of  themj 
being  especially  so  among  American   geologists.    In  their  writings: 
some  of  these  authors  either  entirely  ignore  biological  evidence*  as; 
furnished  by  fossil  remains  or  treat  the  best  of  it  as  being  oft' little^ 
importance  in  the  investigation  of  structural  geology.    Oth^s  have 
taken  quite  opposite  ground,  not  only  making  the  just  (^toim  that 
biological  evidence  is  indispensable  in  structural   geolc^iufy,   but  the 
untenable  one  that  it  is  absolute  and  exclusive  in  systtjuiatic  geology.. 
Notwithstanding  the  prevalence  of  these  extreme  views,  I  have  ab- 
stained from  a  controversial  attitude  in  the  treatment  of  the  subjects . 
to  which  they  i)ertBin,  preferring  to  attempt  their  statement  in  such  ai 
way  that  the  reader  will  necessarily  reach  correct  conclusions. 

Because  it  is  necessary  to  discuss  those  dift'erences  of  opinion  in  these^ 
essays,  it  is  desirable  to  refer  briefly  to  their  origin  an<l  the  causes  of 
their  peri)etuation.  Doubtless  som^  of  the  causes  of  their  exiistenec^ 
are  remote  or  obscure,  but  it  is^pparent  that  they  aie  largely  due  to> 
the  broadening  of  the  fieht  of  g<M)logical'  investigation,  making  it  neces- 
sary that  it  should  be  divided,  i^ito  numerous  specialties.  In  such  cases, 
it  is  natural  that  differenc^es  of  opinion  should  be  greatest  betweeni 
those  investigators  whosechosen  studies  are  most  diverse  in  character.. 
Another  cause  is  doubtless  one  of  inheritance  from,  the  early  condition! 
of  both  geological  and  biological  science. 

A  special'  cause  of  the  perpetuation  of  these  extreme  views  evi- 
dently exists  in  the  form  of  personal  domination  by  such  of  those  who> 
eiitertiiin  them  as  happen  to  i)OSsess  unusual  opiwrtunities  for  their 
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enforcement.  It  is  well  known  that  such  influence  has  at  various  times 
and  in  various  ways  retai'ded  the  progress  of  geological  science  and 
tliat  there  is  danger  of  its  being  exercised  in  all  cases  when  the  per- 
sonal judgment  of  an  observer  is  liable  to  be  modified  or  controlled 
by  official  or  other  temporary  authority. 

The  opinions  which  have  been  referred  to  as  the  result  of  inherited 
errors  are  mainly  those  which  relate  to  the  application  of  biology  to 
systematic  geology.  They  are  evidently  due  to  the  diff'erence  of  ability 
or  of  inclination  among  the  authors  who  have  written  upon  those  sub- 
jects, to  adjust  the  early  methods  of  thought  which  they  have  adopt<Ml 
to  those  which  were  made  necessary  by  the  great  revolution  in  the 
views  of  naturalists  upon  the  subject  of  evolution,  which  took  place 
after  standards  for  both  biology  and  geology  had  been  formulated  and 
generally  adopted.  I  regard  this  cause  as  being  so  imiK)rtant  that  I 
have  arranged  the  discussions  of  the  geological  scale  now  in  use  so 
that  they  embrace  references  to  the  condition  of  thought  among  pro- 
moters of  geological  science  from  about  25  years  before  the  revolution  to 
the  present  time. 

It  is  apparent,  however,  that,  besides,  the  tendency  to  follow  estab- 
lished channels  of  thought,  which  has  just  been  referred  to  the  contin- 
uance of  these  differences  of  opinion,  and  the  consequent  diff*erences  in 
I>ractice  among  geologists,  are  largely  due  to  the  fact  that  the  princi- 
ples and  criteria  which  are  necessary  to  constitute  a  standard  or  series 
of  standards  which  shall  accord  with  modern  views  of  biology  have 
never  been  conventionally  formulated  and  published.  It  is  very  desir- 
able that  concerted  attempts  toward  such  formulation  should  be  made, 
but  it  is  nevertheless  true  that  the  necessity  for  a  special  exercise  of 
personal  judgment  in  every  act  of  geological  investigation  renders 
exact  formulation  peculiarly  difficult. 

The  attenii>ts  toward  enun<*iating  principles  and  formulating  criteria 
which  are  made  in  these  essays  have  been  suggested  by  those  of  my 
own  geological  investigations  which  have  been  prosecuted  mainly  from 
a  biological  standpoint.  Among  the  incentives  to  these  attempts  has 
been  a  desire  to  give  to  the  readers  of  my  published  writings  upon  the 
subjects  referred  to  a  more  explicit  statement  of  the  grounds  of  cer- 
tain opinions  therein  expressed  than  it  was  practicable  to  make  in  those 
writings.  Indeed  1  believe  the  present  general  condition  of  geological 
science  in  all  its  departments  demands  from  its  active  investigators 
some  more  definite  public  exposition  of  principles,  and  even  of  certain 
elements,  than  has  yet  been  published.  It  is  at  least  apparent  that 
such  publications  for  each  subordinate  branch  of  geology  would  be  of 
great  servic^e  to  students  because  it  would  give  them  greater  facility  in 
comprehending  the  meaning  of  authors,  and  it  would  enable  the  latter 
to  write  more  concisely  and  intelligibly,  as  well  as  more  acciuately, 
upon  the  results  of  their  investigations.  It  would  also  give  authors  in 
the  different  branches  of  geology  an  opportunity  to  become  better 


250  REPORT   OP   NATIONAL   MUSEUM,  1892. 

acquainted  with  the  character  and  vahie  of  the  work  done  by  their 
^5olleagues. 

The  differences  of  opinion  which  have  been  referred  to  have  neces- 
sarily produced  corresponding  differences  in  practice  among  geologists, 
and  I  have  therefore  found  it  necessary  to  consider  them  in  connection 
with  the  ap})lication  of  the  principles  dis(;ussed  in  these  essays  to  the 
practical  work  of  the  geologist.  In  doing  so  I  have  t^ken  occasion  to 
show  that  both  extremes  have  had  the  effect  not  only  to  retard  the 
progress  of  geological  science,  but  to  diminish  the  practical  value  of 
geological  investigation.  Furthermore,  I  have  taken  every  oppor- 
tunity to  insist  that  notwithstanding  the  paramount  value  of  fossil 
remains  in  structural  and  systematic  geology  the  geologist,  when  in- 
vestigating these  subjects  will  be  without  excuse  if  he  should  fail  to 
avail  himself  of  every  attainable  relevant  fact,  whether  biological  or 
physical. 

Finally,  I  have  undertaken  to  point  out  some  of  the  legitimate  claims 
which  geological  science  may  make, -not  only  ui>on  individual  investi- 
gators, but  upon  museums,  and  scientific  orgfinizations,  and  to  show 
that  these  claims  are  based  upon  the  necessities  of  science  and  not  ui)on 
a  sentimental  idea. 
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L     THE  CHARACTER  AND  ORIGIN  OF  FOSSIL  REMAINS. 

In  proseciitin«:  the  study  of  the  fossil  remains  of  animals  iunl  plants, 
the  investigator  may  have  either  one  or  the  other  of  its  two  leading 
objects  in  view,  but  each  being  so  closely  related  to  the  other  it  is  al- 
ways essential  that  they  should  be  pursue<l  with  direct  relation  to  each 
other.  In  the  first  case,  the  leading  object  to  be  attained  is  the  exten- 
sion of  our  knowletlge  of  the  animal  and  vegetable  kingdoms  far  beyond 
that  which  may  be  accjuired  by  the  study  of  living  animals  and  plants, 
and  in  the  second  case  it  is  to  apply  that  knowledge  to  the  study  of 
structural  and  systematic  geology.  The  object  in  the  first  case  is 
purely  paleontological;  in  the  second  it  is  not  <mly  to  acquire  paleonto- 
logical  knowledge,  but  to  apply  it  to  various  branches  of  geological  in- 
vestigation. 

This  essay,  like  the  others  which  follow  it,  is  written  with  imme- 
diate reference  to  the  latter  object,  but  the  lacts  presented  in  it  are  of 
equal  importance  to  the  former.  My  principal  purpose  in  writing  it 
is  the  presentation  of  such  fa<!t8  as  indicate  the  true  significance  and 
value  of  fossil  remains  in  geologi(*al  investigation  that  the  references 
which  are  made  in  the  following  chapters  may  be  the  better  understood. 
While  I  endeavor  to  point  out  clearly  those  facts  which  show  the 
paramount  value  of  fossil  remains  in  geological  investigation,  I  do 
not  hesitate  to  also  point  out  their  imperfection  as  representatives  of 
fonnerly  existing  faunas  and  floras  as  well  as  of  separatei  members  of 
the  same.  This  candid  treatment  of  the  subject  is  not  only  proper  in 
itself,  but  it  is  necessary  iu  view  of  the  fact  that  in  the  following  essays 
I  opi)ose  certain  views  which  are  shown  by  geological  literature  to 
be  held  by  many  authors,  especially  those  which  indicate  an  under- 
estimati<m  of  the  value  of  all  fossil  remains  on  the  one  hand  and  the 
relative  overestimation  of  the  value  of  certain  kinds  on  the  other.  A 
iBTge  part  of  this  essay  is  of  the  most  elementary  charac^ter,  but  the 
necessity  for  having  such  elementary  matter  at  hand  for  reference  has 
already  been  pointed  out,  and  it  will  further  appear  in  the  following 
essays. 

The  substance  of  the  bodies  of  animals  considered  with  reference  to 
the  subject  of  fossilization  may  conveniently  be  divided  into  soft  and 
hard  parts.  The  soft  parts  are  those  ctonstituting  the  organs  by  which 
the  physiological  functions  of  the  body  are  performed,  together  with 
their  connecting  tissues,  while  the  hard  parts  are  skeletal  and  protec- 
tive in  their  character.  Some  animals  are  destitute  of  either  skeleta.1 
or  hard  protective  parts,  and  their  bodies  are  therefore  wholly  soft  or 
fleshy. 

The  soft  parts  of  animals  are  always  so  soon  and  so  com]>letely  de- 
composed after  death  that  they  are  never  really  fossilized,  but  in  rare 
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cashes  the  form  of  some  of  them  has  been  preserved  in  line  sediments 
in  the  condition  of  imprints  and  molds.*  Therefore  in  the  study  of 
fossil  zoology  we  are,  witli  the  rare  exceptions  just  indicated,  confined 
to  an  investigation  of  the  skeletal  and  protective  parts  of  animals,  be- 
cause these  parts  alone  are  capable  of  true  fossilization. 

Those  parts  of  the  living  animal  are  largely  composed  of  mineral 
substances,  and  they  are  of  various  kinds  and  character,  some  being 
chitinous  and  some  cornecms,  but  the  greater  part  are  composed  of 
lime  compounds,  the  most  common  of  which  are  bones  and  shells.  They 
often  are  of  different  composition  in  different  families  or  other  divisions 
of  the  animal  kingdom,  and  often  thus  different  in  different  parts  of  the 
same  animal.  Being  originally  composed  of  mineral  substances  in  inti- 
mate association  with  a  small  proportion  of  animal  matter,  and  being 
usually  still  further  mineralized  by  replacement  of  the  animal  by  min- 
eral matter  in  the  process  of  fossilization,  they  become  nearly  or  quite 
as  indestructible  as  are  inorganic  minerals.  It  is,  however,  true  that 
all  kinds  of  hard  parts  of  animals,  even  those  originally  containing  the 
greatest  proportion  of  mineral  substance,  if  exposed  continuously  to  the 
atmosphere  after  the  death  of  the  animal,  will,  within  a  few  years  at 
most,  become  as  completely  decomposed  as  will  the  soft  parts.  That 
is,  the  hard  ptirts  of  animals  may  become  permanently  fossilized  under 
favorable  conditions,  or  they  may  become  as  completely  decomposed 
under  those  that  are  unfavorable  as  will  the  soft  parts  under  all  con- 
ditions. 

Compared  with  animals,  the  i)roportion  of  the  comi)onent  substance 
of  i>lant8,  except  that  of  a  few  kinds  which  quickly  decompose  after 
death,  is  very  snuill.  Much  the  greater  proportion  of  the  substance  of 
all  of  them,  aside  from  water,  is  carbonaceoujf  and  comparatively  slow  to 
decompose,  but  none  of  it  resists  decomposition  so  fully  as  does  most  of 
the  skeletal  and  protective  parts  of  animals.  Still,  the  complete  decom- 
position of  all  plants  is  certain  unless  they  fall  under  conditions  which 
are  specially  favi)rable  to  their  preservation.  Therefore  in  the  study  of 
fossil  botany  we  are  confined  to  an  investigation  of  imprints,  mostly  of 
leaves,  and  of  su<'h  of  the  woody  parts  as  may  have  become  antiseptically 
changed  by  saturation  with  certain  acids  or  with  soluble  salts,  or  com- 
pletely mineralized  by  a  process  to  which  I  have  applied  the  term  histo- 
metabasist.  Immense  (juantities  of  vegetable  substance  have  in  pa^t 
geological  time  been  accumulated  and  reduce<l  to  the  fixed  condition  of 
carbon  and  thus  permanently  i)reserv<»d  in  the  form  of  coal,  but  this 
substance  has  sehUmi  been  found  of  material  use  in  the  study  of  fossil 
botany. 


*' See  the  close  of  this  essay  for  aD  explanation  of  the  diflferent  forms  and  con- 
ditions in  which  fossils  are  found  and  the  diticrcnt  ni«'tho<l8  hy  which  they  have 
reached  those  conditions  and  accjuired  those  forms. 

tSee  remarks  on  conditions  of  fossilization  at  the  close  of  this  essa3^ 
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Because  even  the  liardest  and  most  enduring  of  the  component  sub- 
stances of  animalsaud  plants  become  entirely  decomposed  if  continuously 
exposed  to  the  atmosphere  after  death,  it  is  necessary  to  their  permanent 
preservation  that  they  should  fall  under  such  conditions  as  exclude  the 
atmosphere.  Almost  the  only  way  in  which  this  can  be  accomplished 
in  a  natural  manner  is  by  their  subaqueous  intombment  in  the  con- 
stantly accumulating  sedimentt>  which  are  deposited  at  the  bottom  of 
all  bodies  of  water.  In  the  cases  of  aquatic  animals  such  intombment 
of  their  remains  is  a  necessary  result  of  the  nature  of  their  habitat,  but 
the  remfiins  of  land  animals  and  plants  nuist  reach  such  intombment 
accidentally  if  at  all.  The  manner  in  which  remains  of  land  animals 
reach  the  waters,  in  the  sedimentsof  which  they  become  intombed,  is  by 
accidentally  falling  into  those  waters  and  sinking  there,  or  into  tribu- 
tary streams  which  transport  them  to  the  intombing  sediments,  their 
transportation  being  sometimes  facilitated  by  buoyant  gases  which 
accumulate  in  recently  dead  bodies.  Furthermore,  the  annual  freshets 
which  sweep  the  flood  plains  of  rivers  transport  to  such  a  sedimentary 
intombment  remains  of  the  various  animals  which  at  other  times  safely 
dwell  there.  Plant  remains  reach*  such  intombment  in  similar  ways, 
and  also  by  the  action  of  the  winds.  In  the  latter  class  of  cases  they 
are  in  the  form  of  leaves  and  small  fragments  of  the  plants  which  grew 
in  the  vicinity  of  bodies  of  water.  Besides  the  methods  just  mentioned 
remains  of  both  animals  and  plants  not  unfrequently  become  intombed 
in  the  slim<^  and  flood  ac^cretions  of  marshes. 

It  will  be  shown  on  following  pages  that  the  difference  in  the  condi- 
tions under  which  the  various  kinds  of  fossil  remains  have  been  pre- 
served has  much  significance  to  the  geologist,  but  it  is  proper  to  remark 
here  that  the  more  quiet  the  inevailing  physical  conditions  and  the  less 
the  necessity  for  the  trans])ortation  of  those  remains  to  reach  sediment- 
ary intombment  the  more  likely  were  they  to  become  fossilized  and  pre- 
served in  a  favorable  condition  for  study.  The  conditions  presented  by 
an  open  seacoast  were  specially  unfavorable  because  of  the  constant 
triturating  action  of  the  waves.  It  is  doubtless  mainly  for  this  reason 
that  so  few  remains  of  land  animals  and  plants  are  found  in  marine 
deposits,  notwithstanding  the  comparatively  abundant  opportunity  that 
such  remains  must  have  had  of  being  cast  into  marine  waters. 

It  is  of  such  aqueous  sediments  as  have  just  been  referred  to  that  the 
stratified  formations  of  the  earth  are  composed,  and  it  is  such  remains 
of  animals  and  plants  as  have  just  been  mentioned  that  constitute  the 
fossils  which  are  found  to  characterize  them. 

The  statements  which  have  just  been  made  indicate  that  some  kinds 
of  the  animals  and  plants  which  existed  in  former  geological  epochs 
could  not  have  become  represented  by  fossil  remains  in  the  sedimentary 
formations,  because  no  part  of  their  bodies  was  fossilizable.  They  also 
indicate  that  of  those  which  might  have  become  thus  represented  the 
representation  of  some  of  them  is  necessarily  less  complete  than  is  that 
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of  others,  because  their  fossilizable  parts  were  less  indestructible  in 
some  cases  and  the  conditions  necessary  to  their  fossihzation  were  less 
favorable  in  others.  Furthermore,  they  show  that  while  the  preserva- 
tion of  the  renmins  of  some  animals  was  a  natural  result  of  the  condi- 
tions under  w  hich  they  lived,  that  of  the  remains  of  other  animals  and 
of  plants  was  in  all  cases  the  result  of  accidental  or  unusual  conditions. 

The  following  brief  review  of  the  animal  and  vegetable  kingdoms  is 
presented  for  the  ])urpo8e  of  further  applying  the  general  statements 
that  have  just  been  made  to  the  sul)j(»-ct  of  this  essiiy  and  of  com- 
paring our  j)resumably  obtainable  knowledge  of  extinct  animal  and 
vegetable  forms  with  our  more  definite  knowledge  of  those  which  now 
exist.  The  legitimate  methods  of  this  comparison  have  to  some  extent 
just  been  indicated  and  they  will  be  further  shown  on  subsequent  pages. 
In  the  following  remarks  it  will  be  necessary  also  to  make  some  com- 
parisons of  the  now  living  land  and  aquatic  animals,  respectively,  with 
those  which  lived  in  past  geological  ei)ochs. 

If  such  a  comparison  could  be  made  of  all  living  with  all  extinct 
animals,  the  pro])ortion  of  now  living  land  animals  would  doubtless  be 
shown  to  be  much  greater  as  a  whole  than  it  was  during  past  geological 
time,  because  in  the  earlier  geological  periodsthere  were  probably  no  land 
animals  in  existence,  and  their  proportional  numbers  have  since  grad- 
ually increased.  In  discussing  certain  of  the  higher  classes,  however, 
mammals  an<l  birds  for  example,  I  assume  that  the  proportion  of 
extin<jt  aquatic  to  land  denizens  was  not  far  from  the  same  that  it  now 
is,  because  the  latter  animals  lived  only  in  later  geological  time,  dur- 
ing which  time  then*  general  conditions  of  life  have  probably  suffered 
comparatively  little  essential  change. 

Vertebrata. — Excluding  some  of  the  lowest  and  also  some  cioubtful 
or  exceptional  forms,  all  vertebrates  possess  either  well  developed  teeth 
or  a  bony  skeleton,  and  much  the  greater  part  of  them  possess  both. 
Under  favorable  conditions  the  fossilization  of  these  animal  substances  is 
comi)lete.  Therefore,  having  fallen  under  such  conditions,  almost  any 
vertebrate  animal  which  existedin  former  geological  time  is  likely  to  have 
left  lossii  remains.  The  ei)idermal  structures,  such  as  horns,  hoofs, 
feathers,  etc.,  which  cover  either  the  whole  or  portions  of  the  bodies  of 
certain  vertebrates,  being  more  destructible  than  bones  and  tt*eth,  are 
not  often  preserved  in  a  fossil  condition  except  as  imprints  or  casts. 
This  remark,  however,  does  not  apply  to  the  scales  of  teleost  fishes, 
which,  although  epidermal  in  their  character,  are  nearly  or  quite  as 
indestructible  as  are  the  bones  and  teeth  of  those  animals. 

Although  the  members  of  the  orders  Cetacea  andSirenia,  and  of  the 
family  Phocidte*  of  the  order  Carnivora,  are  very  numerous,  they  con- 
stitute only  a  small  proportion  of  the  whole  class  Mammalia,  and  it  is 
these  families  alone  every  member  of  which  is  fully  adapted  to  an  aquatic 


*Tlie  siuaU  family  to  which  the  walruses  beloug  should  also  be  included  here. 
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lifte.  A  considerable  number  of  other  mammals,  such  as  various  car- 
nivores, rodents,  etc.,  are  amphibious  in  their  habits,  but  far  the  greater 
part  of  this  important  chiss  are  dwellers  upon  the  land.  Therefore,  while 
remains  of  the  extinct  representatives  of  the  acjuatic  animals  just 
mentioned  would  naturally  have  become  intombed  in  the  sediments  of 
the  waters  in  which  they  lived,  and  have  there  become  fossilized, 
remains  of  representatives  of  the  strictly  land  mammals  could  have 
reached  a  similar  intombmeut  only  in  the  indirect  manner  that  has 
already  been  explained.  That  is,  the  intombment  of  the  remains  of 
the  a<iuatic  mammals  was  almost  a  matter  of  course,  Avhile  that  of  the 
remains  of  all  others  was  the  result  of  the  exceptional  and  accidental 
.  fulling  or  cxmvcyance  of  their  bodies  into  the  water  after  death,  or  of 
their  miring  and  dying  in  the  slime  of  ponds  and  marshes. 

The  greater  part  of  the  remarks  which  have  just  been  made  con- 
cerning mammals  is  applicable  to  birds,  and  perhaps  in  some  respects 
with  even  greater  force,  for  it  is  doubtful  if  so  large  a  proportion  of 
formerly  existing  birds  as  of  mammals  have  become  represented  by 
fossil  remains.  Only  a  small  proportion  of  now  existing  birds  habitually 
live  upon  the  Avater,  and  these,  like  all  others,  nest  upon  the  land.  The 
remains  of  at  least  a  portion  of  those  which  habitually  resort  to  the 
water  are  of  cotirse  likely  to  become  quickly  intombed  in  its  sediments, 
while  remains  of  all  strictly  land  birds  must  reach  such  intombment, 
if  at  all,  by  indirect  or  a<»cidental  means.  Therefore,  fossil  remains 
of  aquatic  birds  are  more  likely  to  be  discovered  in  sedimentary  rocks 
than  are  those  of  any  others,  although  it  is  quite  probable  that  the 
terrestrial  kinds  as  greatly  preponderated  over  aquatic  kinds  in  former 
geological  times  as  they  now  do. 

While  all  reptiles  are  air-breathers  many  of  them  habitually  live  in 
the  water  and  in  adjoining  swamps  and  marshes.  Many  of  this  class, 
however,  are  not  only  confined  to  the  land,  but  some  of  them  abound  in 
arid  districts.  The  preservation  of  reptilian  remains  is,  of  course,  sub- 
ject to  conditions  similar  to  those  under  which  mammalian  and  avian 
remains  are  preserved,  and  it  is  therefore  evident  that  while  remains  of 
aquatic  and  i)alustral  rc^ptiles  may  readily  find  sedimentiiry  or  slimy 
intombment  those  of  strictly  land  reptiles  are  less  likely  to  become  thus 
preserved.  It  is  doubtless  in  part  for  this  reason  that  fossil  remains  of 
representatives  of  now  living  upland  reptiles  are  so  rare  as  compared 
with  those  of  representatives  of  other  living  forms.  It  is  true  that  a  large 
proportion  of  the  great  extinct  subclass  of  Dinosauria  were  vegetable 
feeders,  as  is  shown  by  their  skeletal  structure  and  especitilly  by  the 
character  of  their  teeth,  but  most  of  those  whose  remains  have  been 
discovered  were  probably  of  lowland  or  palustral  rather  than  of  upland 
habitat.  Their  remains  w(»re  therefore  more  likely  to  have  undergone 
intombment  thiin  were  thoseof  the  upland  reptiles  w  hich  may  have  been 
contemporary  with  them.  That  is,  besides  the  usual  methods  in  the 
case  of  land  animals,  their  remains  were  liable  to  intombmeut  by  mlrui^ 
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ill  the  slime  of  marshes  and  shallow  waters  or  by  reeeiving  a  covering 
of  such  sediments  as  river  Hoods  usually  carry. 

A  few  of  the  living  Batrachia  pass  their  whole  lives  in  the  water,  but 
the  greater  proportion  of  them  are,  in  their  adult  state,  air-breathing 
palustral  animals.  A  smaller  proportion  of  them  live  upon  dry  land, 
but  these,  like  all  the  others,  have  aqueous  respiration  during  their 
larval  condition.  Besides  this,  as  a  rule,  those  which  are  strictly  land 
animals  in  their  adult  state  seek  the  water  at  the  breeding  season. 
Therefore,  a  larger  proportion  of  batrachian  remains  are  likely  to  find 
palustral,  than  other  sedimentary,  intombment.  The  living  Batrachia 
do  not  constitute  so  conspicuous  a  class  as  do  the  other  vertebrates, 
and  fossil  batrachian  remains  are  also  comparatively  rare,  but  among 
the  reasons  for  this  rarity  is  doubtless  the  fact  that  few  of  the  class 
inhabit  the  larger  bodies  of  water,  such  as  those  in  which  the  more  im- 
portant formations  w^ere  deposited. 

Because  all  fishes  are  of  aquatic  habitat  the  intombment  of  their 
remains  in  the  sediments  of  the  waters  in  which  they  lived  is  more  a 
matter  of  course  than  it  is  in  the  case  of  any  of  the  other  vertebrates. 
It  is  true,  however,  that  fossil  fish  remains  are,  as  a  rule,  less  abundant 
in  the  sedimentary  formations  than  might  be  expected  in  view  of  the 
comparative  abundance  of  fishes  in  now  existing  waters.  This  is  diffi- 
cult to  explain,  even  if  it  were  now  necessary  to  do  so,  butiti8i)erhaps 
due  in  part  to  the  entire  destruction  of  their  bodies  in  many  cases  by 
predatory  enemies,  in  part  to  the  large  proportion  of  animal  matter  in 
their  bones,  and  in  part  to  other  destructive  causes  acting  upon  the 
usually  but  not  always  fragile  ichthyic  skeleton.  The  absence  of  a 
true  skeleton  in  many  fishes  ought  also  to  be  taken  into  consideration 
in  this  connectifm,  extinc't  fishes  of  this  kind  being  represented  only,  or 
mainly,  by  teeth  and  spines. 

MoUuHca. — The  hard  parts  of  moUusks,  those  which  are  preservable 
by  sedimentary  intombment,  consist  mainly  of  lime  carbonate  with  a 
smaller  proportion  of  animal  matter  than  the  hard  parts  of  vertebrates 
contain.  They  are  sometinu»s  internal;  but  these,  strictly  si)eaking,  are 
not  skeletal  in  the  sense  that  the  bones  of  vertebrat4»s  are  so.  Usually 
they  form  a  i)rotective  shell  which  envelopes  the  whole,  or  the  greater 
part,  of  the  animal.  Much  the  greater  proportion  of  the  members  of 
this  branch  of  the  animal  kingdom  have  aqueous  respiration,  and  these 
consequ(»ntly  live  only  in  the  water.  The  others  are  air-breathers  and 
live  either  upon  the  land  or  at  the  water's  edge.  Many  s])ecies  and 
genera  and  some  whole  families  of  both  acjuatic  and  land  molluskshave 
no  hard  parts,  and  their  bodies  are  therefore  innne<liately  and  com- 
pletely decomposi'd  after  death,  leaving  no  trace  of  their  foiiner  exist- 
ence. The  hard  parts  of  aquatic  mollusks  find  speedy  intombment 
in  the  sediments  at  the  bottom  of  the  waters  in  which  they  lived,  while 
those  of  land  mollusks  Jire  liable  to  complete  atmospheric  decomposi- 
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tioii,  or  it*  tlius  intombed  they  must  reach  those  sediments  in  th<»  acci- 
dental manner  which  has  been  described  on  preceding  ]>a^es. 

It  is  reasonabk*  to  assume  that  at  least  as  ii^reat  a  proiK)rtion  of  exr 
tinct,  as  of  living  mollusks  were  destitute  of  jirotective  shells,  and 
that  as  great  a  proportion  wen*  provided  with  only  internal  or  other 
imperfect  shelly  parts.  This  having  been  the  case  it  is  plain  that  a 
large  part  of  formerly  existing  mollusks  <*an  have  no  representation 
among  fossil  remains,  and  that  a  large  proportion  of  the  others  must 
have  faile<l  of  such  representation.  Still,  mollusks  as  a  class  are  so 
generally  provided  with  a  comidete  shelly  protection  for  their  lM)die8 
that  these  objects  are  among  the  most  abundant  and  valuable  fossil 
remains  of  which  the  geologist  makes  use  in  his  investigations.  Their 
value  is  enhanced  above  that  of  the  remains  of  any  other  class  as  a 
whole  by  the  fact  that  so  large  proportion  of  them  were  denizens  of 
the  waters  in  which  were  deposited  the  sedimentary  formations  which 
are  now  characterized  by  them. 

Annuloida, — The  existence  in  former  geological  time  of  others  of  the 
Aunuloida  than  those  which  constitute  the  class  Echinodermata  has 
never  been  satisfactorily  proved  by  the  dis(*overy  of  their  fossil  reniaius, 
but  there  seems  to  be  no  reason  for  doubt  that  some  such  animals  really 
existed  during  at  least  a  portion  of  that  time.  If  such  were  the  case 
their  failure  to  be  represented  by  fossil  remains  was  doubtless  due  to 
the  absence  or  imperfection  of  hard  or  fossilizable  portions  of  their 
bodies.  On  the  contrary,  only  a  few  of  all  the  living  EchinoiU^nnat^  are 
destitute  of  protective  hard  parts,  which  generally  consist  of  a  nearly 
or  quite  complete  calcareous  spinous  test  that  under  favorable  condi- 
tions preserves  the  form  of  the  animal  after  death.  Most  of  them  are  pro- 
vided witli4Kt^rtain  small  internal  hard  parts,  but  no  true  skeletal  frame. 

The  abundance  of  discovered  fossil  remains  of  Echinodermata  show 
that  the  plan  of  their  anatomical  structure  was  essentially  the  same  as 
that  of  their  living  representatives.  The  living  Echinodermata  are 
dwellers  in  marine  waters,  and  it  is  presumable  that  the  class  has 
always  been  contined  to  a  marine  habitat.  In  former  geological  ages 
their  representatives  were  abundant  and  varied,  as  is  shown  by  their 
often  abundant  calcareous  remains  which  are  found  in  many  formations, 
where  they  readily  became  intombed  when  those  formations  were  in  the 
condition  of  sedinu*nts  in  the  waters  in  which  those  Echinodermata 
lived. 

Annulosd, — Of  the  live  classes  constituting  the  Annulosa  remains  of 
the  Crustacea  are  more  likcOy  than  those  of  the  others  to  be  preserved 
by  sedimentary  intonibment,  because  all  the  members  of  this  class  are 
provided  with  a  more  or  l(»ss  firm  chitinous  or  calcareous  covering  for 
their  bodies,  and  because  with  few  and  comparatively  inconspicuous 
exceptions  they  are  all  of  acjueous  respiration  and  aquatic  habitat. 
Being  of  a<iuatic  habitat  the  Crustacea  of  former  geological  periods  nre 

H.  Mis.  114,  pt.  2 17 


HNMM 


258  REPORT   OF   NATIONAL   MUSEUM,  1892. 

likely  to  have  become  (juite  completely  reprerteiit<*d  by  fossil  remains, 
because  their  crustaceous  coverings  would  have  found  ready  intomb- 
ment  in  th(»-  sediments  of  the  waters  iu  which  they  lived.  It  is  never- 
theless true  that  while  crustacean  remains  are  by  no  means  rare  in 
paleozoic  strata,  in  mesozoic  an<l  later  formations  remains  of  this  class 
have  rarely  or  never  been  found  abundant,  and  often  they  do  not  ax)pe<ir 
among  fossil  faunas,  the  inemb(*r8  of  which  would  seem  to  have  been 
their  natural  associates.  This  is  all  the  more  noteworthy  because  of 
the  frequent  molting  of  the  mature  shell  by  these  animals,  each  in<ii- 
vidual  of  which  would  thus  produce  many  fossilizable  counterparts  of 
itself. 

The  MyriaiKKla,  Anichnida,  and  Insecta  are  so  generally  dwellers 
u})on  the  land,  that,  as  a  rule,  their  remains  can  reach  sedimentary 
intombment  only  by  such  accidental  means  as  have  been  mentioned  in 
preceding  paragrapiis  when  referring  to  other  land  aninmls.  The  pres- 
ervation of  such  remains  of  these  Annulosa,  however,  as  may  undergo 
sedimentary  intombment  is  favored  by  the  fact  that  they  are  generally 
provided  with  a  covering  of  chitine,  a  substance  which  resists  decom- 
position more  effectually  than  do  most  other  hard  parts  of  animals,  not 
excepting  bones,  teeth,  and  calcareous  shells. 

These  three  classes,  especially  the  Insecta,  are  now  represent^Ml  by 
myrimls  of  mostk^^  minute  animals  jiresenting  the  greatest  diversity  of 
form  and  of  habits  of  life.  'It  cannot  be  doubted  that  at  least  the 
Insecta  were  abundantly  represented  among  the  faunas  of  former  geo- 
logical periods,  although  fossil  remains  of  them  are  comparatively  rare. 
This  rarity  is  doubtless  due  to  the  fact  already  indicated  that  their 
remains  could  have  reached  sedimentary  intombment  only  by  acciden- 
tal means,  and  also  in  part  to  the  fragile  charact<5r  of  the  cl^inous  cov- 
ering of  a  large  proportion  of  them.  In  short,  it  seems  necessar^*^  to 
cx>nclude  that  comparatively  little  can  ever  be  known  concerning  the 
probably  great  abundance  of  Insect,  Arachnid,  and  Myriapodal  life  of 
former  geoh)gical  time. 

Only  the  aquatic  Annelida  need  be  C/Onsidered  in  this  connection, 
because  no  satisfactory  remains  of  extinct  representatives  of  the  others 
are  likely  to  be  found  among  any  of  the  fossil  faunas.  Even  the  aquatic 
Annelida  are  of  less  imi>:)rt.inco  as  regards  the  subject  of  this  essay 
than  are  most  of  the  other  classes  of  animals,  because,  with  the  ex- 
ception of  the  Tubicola,  few  of  them  possess  such  hard  ])arts  as 
instrm'tively  represent  their  ditterent  forms  after  the  death  of  the  ani- 
mal. It  is  true  that  some  of  the«e  are  provided  with  a  more  or  less 
delicate  chitinous  covering  which  sometimes  approximately  preserves 
the  form  of  the  animal  after  the  decomposition  of  the  soft  parts,  and 
some  of  them  also  possess  minute  teeth.  Tnures  of  forms  similar  to 
these  are  sometimes  discovered  in  stratified  rocks,  as  are  also  such 
minute  teeth  as  compare  with  those  of  some  living  annelids. 

The  living  Tubicola,  however,  secrete  an  external  shell,  usually  cal- 
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careou8  and  iiiucli  like  that  of  the  Gasteropoda,  and  such  shells  as  these 
iu  considerable  variety  are  found  amon^  fossil  faunas.  Many  aquatic 
annelids  burrow  in  the  mud  or  sand  at  the  bottom  of  the  water  in  which 
they  live,  and  similar  burrows  are  not  unfrequently  found  in  siMiiment- 
ary  strata,  which  were  doubtless  made  by  extinct  annelid  species. 

Ccelenterata. — The  Ccelenterata  consist  of  somewhat  numerous  orders 
and  families,  all  of  which  are  iiquatic  animals  and  all  except  a  few  in- 
conspicuous forms  are  denizens  of  saline  waters.  Therefore  if  all  the 
living  members  of  this  branch  of  the  animal  kingdom  were  possessed 
of  such  hard  parts  as  would  resist  decomposition  after  death,  we  would 
be  justified  not  only  in  inferring  that  the  bodies  of  their  extinct  repre- 
sentatives were  similar  in  structure,  but  in  assuming  that  all  of  them 
have  been  more  or  less  complet^ily  rei)resented  by  fossil  remains.  A 
large  part  of  the  living  Ccelenterata,  however,  are  entirely  destitute  of 
even  the  most  delicate  hard  parts,  while  others  secrete  a  more  or  less 
massive  calcareous  or  corneous  skeleton,  or  sometimes  an  external 
tube,  such  as  the  well-known  corals,  sea  fans,  etc.  It  is  therefore 
necessjuy  to  infer  that  while  a  very  large  i)roportion  of  the  Ccelen- 
terata which  have  existed  during  past  geological  time  secireteil  coral- 
line skeletons  and  tubes  in  infinite  variety,  another  large  proportion 
have  left  no  material  proof  of  their  existence.  It  is  true  that  casts 
and  impressions  in  fine  sedimentary  strata  of  certain  extinct  forms  of 
jelly  fishes  have  been  discovered;*  but  this  is  a  rare  and  remarkable 
exception  to  the  rule  just  referred  to,  the  i)urport  of  which  is  that  none 
of  the  extinct  animals  whose  bodies  consisted  only  of  soft  parts  could 
have  left  any  satisfactory  evidence  of  their  existence.  Fossil  corals 
are  often  so  well  preserved  that  they  may  be  as  completely  studiecl  as 
the  now  living  forms,  but  still  much  of  the  structure  of  the  extinct 
polyps  must  forev<»r  remain  unknown. 

Protozoa. — All  the  Protozoa  to  which  reference  need  bo  made  in  this 
oonnection  are  of  acpiatic  habitat,  most  of  them  living  in  marine  waters. 
These  are  the  Foraminifera,  Radiolaria,  and  Spongida,  and  only  these 
secrete  such  hard  parts  as  resist  decomposition.  Their  hard  parts 
are  sometimes  in  the  form  of  minute  complex  calcareous  or  siliceous 
shells,  sometimes  of  calcareous  or  siliceous  masses,  and  they  sometimes 
consist  of  the  well-known  substance  which  constitutes  sponges. 

Much  of  protozoan  life  has  no  known  connection  with  such  hard  parts 
as  have  just  been  mentioned,  and  it  is  presumable  that  the  proportion  of 
protozoan  forms  which  secrete  no  hard  parts  was  similar  in  past  geolog- 
ical epochs  to  that  which  now  obtains.  If  so,  there  must  have  been  an 
abundant  representation  of  such  life  in  the  past  of  which  no  trace  has 
been  left. 

PlanU. — The  natural  method  by  which  x>lants  or  portions  of  them 
may  be  preserved  from  decay,  and  the  conditions  that  during  the  geo- 
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ogical  epochs  bavi*  been  necessary  to  their  fossilizatiou,  have  ab'eacly 
been  referred  to,  but  it  is  desirable  to  consider  to  what  extent  remains 
of  extinct  floras  may  liave  been  so  preserved  and  fossilized. 

The  true  a<iuatic  plants  or  alg$e,  except  those  belonging  to  the  family 
Corallinaeeie,  are  usually  so  succulent  that  they  decompose  almost  as 
quic^kly  as  do  the  soft  parts  of  animals,  and  they  are  therefore  repre- 
sented in  sediments  only  as  casts  or  impressions.  Although  the  diatoms 
are  represented  by  abundant  remains  in  both  marine  and  nonmarine 
waters,  comparatively  little  use  has  been  made  of  them  in  the  systematic 
study  of  fossil  remains. 

W'itli  few  and  comparatively  unimportant  exceptions  it  is  only  such 
plants  as  grow  upon  marshes  which  are  subject  to  periodical  overflow 
and  sedimentary  a^^cretion,  and  such  portions  of  others  as  may  be  cast 
into  adjacent  waters  by  the  winds  or  carried  into  them  by  river  freshets, 
that  are  likely  to  undergo  such  sedimentary  intombment  as  would 
insure  their  preservation  in  a  condition  for  satisfactory  study.  No  up- 
land plants,  except  portions  of  those  whi<*h  grow  in  the  neighborliood 
of  bodies  of  water,  are  likely  to  become  so  intombed,  and  herbaceous 
plants,  most  of  which  wither  and  remain  attached  to  their  roots,  as 
well  as  the  foliage  of  evergreen  trees,  are  also  not  likely  to  be  cast  into 
the  water  together  with  autumn  leaves  of  deciduous  trees.  Again,  the 
fruits  of  deciduous  trees,  being  usually  more  compact  than  their  leaves, 
are  not  likely  to  be  transported  by  winds  to  a  sedimentary  bui-ial. 

It  is  therefore  apparent  that  the  representation  by  fossil  remains  of 
every  formerly  existing  flora  is  necessarily  very  in<*omplet^.,  not  only 
because  of  the  accidental  character  of  even  the  most  favorable  condi- 
tions for  their  preservation,  but  because  a  large,  and  apparently  the 
larger,  \niYt  of  every  flora  existed  under  conditicms  which  rendered  the 
preservjition  of  any  portions  of  it  impossible.  Furthermore,  the  process 
of  intombment,  as  well  as  of  being  detached  and  conveyed  to  it,  neces- 
sarily reduced  every  plant  so  preserved  to  a  fragmentary  condition, 
and  breaking  up  the  rocks  in  which  they  are  now  found  they  are  una- 
voidably still  further  injured  and  often  destroyed  by  even  the  most 
careful  collector. 

The  incompleteness  of  representatiim  of  extinct  animals  and  plants 
by  fossil  remains  when  they  are  considered  with  reference  to  the  entire 
bodies  of  living  animals  and  plants  has  ali^eady  been  referred  to.  It 
has  also  been  shown  that  a  large  proportion  of  the  animals  which  lived 
in  the  various  geological  ei)ochs  could  have  left  no  recognizable  trace 
of  their  existence  because  of  the  perishable  nature  nf  all  parts  of  their 
bodies.  From  these  and  other  facts  which  have  been  stated  thec'onclu- 
sion  is  necessary  that  a  very  large  proportion  of  those*  extinct  animals 
and  plants  which  possessed  fossilizable  i)arts  have  never  been  repre- 
sented by  fossil  remains,  because  those  parts,  not  having  fallen  under 
conditions  favorable  to  their  preservation,  have  bc»en  as  completely 
decomposed  and  destroyed  as  )mve  tin*  soft  j>arts  of  the  same  bodies, 
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Besides  the  facts  already  indicated  the  tbllowiii};  havespe<"ial  si^nifi- 
eanee  in  this  connection.  All  fossil  remains  are  move or  less  imperfei^t 
as  such  because  of  the  destructive  natural  conditions  to  whi(»h  they 
inevitably  have  been  subjected,  and  the  firm  consolidation  of  most  of 
the  nxjks  containinij  them  has  rendered  impossible  the  recovery  of  the 
greater  part  of  those  which  have  really  been  preserved.  The  successive 
displacements  which  have  taken  place  in  the  crust  of  the  earth  have  so 
exposed  the  sedimentary  fc»rmations  to  erosion  that  during  the  succes- 
sive  epochs  large  portions  of  all  of  them  have  been  destroyed,  together 
with  their  fossil  contents,  thus  reducing  the  i)aleontological  record  to 
that  extent.  Other  large  ])ortions  of  those  formations  have  been  so 
completely  covered  by  succeeding  dei>osit8,  by  debris  resulting  from 

0 

their  erosion,  and  by  the  waters  of  present  lakes  and  seas  that  they  are 
inaccessible  for  study,  and  the  available  paleontological  record  has  been 
thereby  still  further  reduced. 

An  additional  reduction  has  doubtless  been  accomplished  by  meta- 
mori>hism — that  is,  in  view  of  many  imi)ortant  facts,  both  physical  and 
biological,  it  is  not  unreasonable  to  conclude  that  the  various  series  of 
]n-e-Cambrian  stratified  formations  which  are  found  in  different  parts  of 
the  world  were  once  fossiliferous,  and  that  the  fossils  they  then  con- 
tained have  been  destroyed  as  such  by  the  metamorphic  action  which 
changed  the  mineral  character  of  the  strata. 

If  fossils  were  to  be  treated  only  as  mere  tokens  of  the  respective 
formations  in  which  they  are  found,  their  biological  classification  would 
be  a  matter  of  little  consequence,  but  their  broad  significance  in  his- 
torical geology  as  well  as  in  syst^^matic  biology  renders  it  necessary  that 
they  should  be  classified  as  nearly  as  possible  in  the  same  manner  that 
living  animals  and  plants  are  classified.  Considering  the  imperfection 
of  all  fossil  remains,  the  (juestion  arises,  Can  they  be  classified  upon  the 
same  general  plans  and  by  the  same  systematic  methods  that  are  used 
for  living  animals  and  plantsf  The  answer  is  mainly  in  the  affirmative, 
because  structural  characteristics  are  possessed  by  the  fossilizable  parts 
of  animals  and  plants  which  are  cognate,  C/Oincident,  and  of  a  similar 
classificatory  character  with  those  of  the  unfossilizable  part«,  although 
the  latter,  being  more  complete  and  convenient,  are  mainly  relied  upon 
in  the  classification  of  living  forms. 

As  regards  the  classification  of  animal  fossil  remains,  precisely  the 
same  system  is  available  that  is  used  for  living  animals,  the  former 
classification  being  in  fa<*t  only  an  extension  of  the  latter.  In  the 
former  case,  however,  the  methods  and  details  depend  more  ftilly  than 
in  the  latter  upon  the  well  established  principles  of  comi)arative  anat 
omy,  because  the  direct  and  complete  anatomical  study  of  fossil  animals 
is  for  obvious  reiisons  impracticable.  Indeed,  it  is  upon  comparative 
anatomy  that  most  of  the  real  scientific  value  of  fossils  depends,  and 
without  its  aid  thev  would  alwavs  remain  little  more  than  mere  curios- 
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ities  or  arbitrary  tokens  ol*  the  i'oruiatioiis,  in  which  they  are  found. 
With  the  aid  of  comparative  anatomy  and  systematic  taxonomy  these 
fossils,  notwithstanding  their  imperfection  and  fannal  incompleteness, 
become  not  only  indispensable  in  geological  investigations,  but  real  rep- 
resentatives of  the  grand  succession  of  animal  life  that  has  existed  ux>on 
the  earth. 

In  the  case  of  fossil  Vertebrata  it  is  the  skeleton  and  teeth  almost 
alone  that  are  used  in  classification,  but  so  distin(*tly  were  the  ciassiil- 
catory  characteristic's  of  those  animals  impressed  ui)on  the  hard  parts 
of  their  bodies  that  the  nearly  or  quite  complete  structure  of  the  whole 
animal  may  legitimately  be  inferred  from  them.  Furthermore,  these 
characteristics  are  so  distinctly  impressed  upon  the  teeth  and  upon  cer- 
tain C'Ssential  parts  of  the  skeleton  that  legitimate  classification  of 
extinct  forms  can  often  be  established  upon  no  more  than  a  few  scat- 
tered teeth  or  fragmentary  portions  of  the  skeleton. 

The  extinct  MoUusca,  as  has  already  been  shown,  are  represented  by 
their  fossil  shells,  and  these  are  classified  precisely  as  are  the  shells  of 
living  members  of  that  cla«s.*  Moreover,  the  classification  of  the  fossil 
molluscan  forms  accords  more  completely  with  that  of  the  living  than  is 
the  case  with  the  Yertebrata  because  living  mollusks  are  largely  classi- 
fied by  their  shells  alone,  even  when  the  soft  parts  of  the  auimai  are 

available. 
As  in  the  case  of  the  Mollusca  the  fossil  Echinodermata  are  classified 

in  the  same  manner  and  by  the  same  means  as  are  the  living  forms, 

because  the  classification  of  the  latter  is  based  mainly  upon  those  whicli 

in  the  extinct  forms  become  fossilized. 

The  method  of  classification  of  all  the  fossil  Annulosa  is  essentially 
the  same  as  that  which  is  used  for  the  living  forms,  the  difference,  if 
any,  being  mainly  due  to  the  usual  incompleteness  of  the  fossil  speci- 
mens. In  such  cases,  as  well  as  in  those  of  the  greater  part  of  other 
fossil  remains,  more  attention  is  given  to  certain  characteristics  of  the 
hard  parts  than  is  found  necessary  when  the  whole  animal  is  available 
for  study. 

While  the  classification  of  those  living  Coelenterata  which  have  no 
hard  parts  is  necessarily  based  wholly  upon  the  structure  of  their  soft 
bodies,  that  of  those  living  forms  which  possess  skeletal  or  protective 
parts  is  largely  based  upon  them.  In  this  latter  respect  the  extiuct 
Co*lenterata  are  classified  in  the  same  manner  as  are  their  living  rep- 
resentatives, namely,  by  means  of  their  coralline  hard  parts. 

Because  the  soft  bodies  of  the  living  Protozoa  are  so  nearly  struc- 
tureless that  they  can  not  furnish  a  satisfactory  basis  for  classification 
it  is  necessarily  based  upon  the  structure  and  character  of  the  hard 
parts  in  the  case  of  those  which  secrete  them.    Therefore  the  classifica- 


*  The  (elaborate  classification  of  the  fossil  cephalopods  by  means  of  their  septal 
flexures  may  be  taken  as  an  exception  to  this  statement. 
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tion  of  the  fossil  Protozoa  has  precisi^ly  tb«  same  ])asis  as  has  that  of 
the  living  forms. 

Tlie  classiflcatiot)  of  fossil  phmts  is,  in  a  general  way,  similar  to  that 
of  living  plants,  and  so  far  as  the  recognition  of  the  great  classes  and 
subclasses  is  concerned  it  is  the  same — that  is,  each  of  these  higher 
divisions  of  tlie  vegetable  kingdom  is  recognizable  among  fossil-plant 
remains  by  its  peculiar  histological  structure  and  the  characteristic 
plan  of  its  foliage  venation ;  but  the  method  of  discrimination  of  species 
and  genera  of  fossil  plants  is  wholly  different  from*  that  which  is  em- 
ployed in  the  study  of  living  plants,  the  latter  method  being  impractica- 
ble because  of  the  imperfection  of  the  fossil  materiah  In  the  case  of 
living  plants  the  detailed  structure  of  the  flower  and  frilit  together 
with  the  general  structure  of  the  whole  plant  forms  the  basis  of  classi- 
fication. In  the  case  of  fossil  plants,  however,  classification  is  based 
almost  wholly  upon  foliage,  the  main  reliance  for  the  discrimination  of 
8pe<aes  being  upon  tli(»«  venation  of  leaves  the  imprints  of  which  are 
found  upon  the  riven  surfaces  of  stratified  rocks,  while  their  form  or 
marginal  outline  is  the  principal  reliance  for  the  discrimination  of 
genera.  Other  data  are  sometimes  used  for  classification,  such  as  the 
general  form  of  the  plant  so  far  as  it  may  be  determinable,  the  micro- 
scopic woody  structure,  etc.;  but  these  are  rarely  available  and  are 
generally  less  satisfactory  than  jire  those  which  are  ftirnished  by  foliage. 

In  presenting  the  foregoing  statements  concerning  the  character  of 
fossil  remains  I  have  taken  occasion  to  indicate  their  high  biological 
value  not  only  when  considered  as  fossils,  but  even  in  comparison  with 
living  forms  as  a  standard,  espe<*ially  when  studies  and  comparisons  of 
them  are  made  with  reference  to  the  principles  of  comparative  anatomy; 
and  I  have  also  asserted  their  paramount  value  in  geological  investiga- 
tions. Still,  I  have  not  hesitated  to  call  attention  to  their  imperfection 
and  their  faunal  and  floral  incompleteness — that  is,  I  have  thought  it 
necessary  to  indicate  how  incompletely  any  of  the  faunas  and  floras 
which  have  formerly  existed  upon  the  earth  are,  or  can  be,  represented 
by  them,  and  also  how  imperfect,  even  as  fossils,  are  a  majority  of  the 
8i>ecimens  which  reach  the  ge<jlogist's  hands.  My  object  in  doing  this 
is  to  show  that  the  boundaries  of  possible  knowledge  with  reference  to 
the  life  which  has  formerly  existed  upon  the  earth  lie  within  the  limit 
which  some  authors  have  seemed  disposed  to  assign  to  it,  and  in  the 
same  connection  I  have  called  attention  to  certain  other  fact^  whch  in- 
dicate that  at  least  portions  of  the  knowledge  which  is  legitimately  at- 
tainable may  be  overestimated  or  misapplied. 

This  treatment  of  the  subject  would  be  unfair  if  it  were  not  accom- 
panied by  statements  of  facts  and  principles  showing  the  paramount 
importance  of  fossil  remains  in  the  prosecution  of  geological  investi- 
gation. Such  a  showing  will  be  made  in  the  following  essays,  and  in  the 
same  connection  the  true  value  and  teaching  of  fossils  will  also  be  dis- 
cussed. 
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The  foll(^\viu^  <  xplaiiatioii  of  the  dittbreiil  conditioiis  in  >vbi4*li  Ibssil 
remaius  are  found  will  iSui)pleuient  the  ])reee(liii^  disi'iissions  and  add 
to  the  de8crii>ti()ii  of  tlieir  character  wliich  has  alrejidy  been  «»iven. 

There  are  seven  different  natural  conditions  in  wliicli  fossil  remains 
are  recognizable,  tliree  of  which  relate  to  substance,  three  to  form,  and 
one  to  both.  To  those  relating  to  substance  I  have  applied  the  t^rms 
permineralization,  histometabasis,  and  carbonization:  to  those  relating 
to  form,  the  terms  molds,  imprints,  and  casts;  and  to  the  one  relating 
to  both  form  and  substance,  the  term  pseudomori)hisni. 

The  term  pennineralizatiou  applies  to  that  condition  of  fossil  remains 
of  animiils  which  differs  least  from  their  original  condition  as  parts  of 
living  animals,  such,  for  example,  as  bones  of  vertebrates,  shells  of 
moUusks,  tests  of  crustaceans,  etc.  It  is  in  this  condition  that  the 
greater  part  of  all  fossil  remains  are  found.  In  their  original  condition 
they  were  all  composed  of  both  mineral  and  animal  matter.  Mineral 
matter  greatly  preponderated  in  all  of  them,  but  the  proportions  differed 
much  in  tlie  ca«e  of  different  branches  of  the  animal  kingdom.  For 
example,  the  proportion  of  animal  matter  is  much  greater  in  bones, 
even  in  their  most  solid  ])ortions,  than  in  shells  of  mollusks  or  tests  of 
most  crusta<5eans.  In  all  cases,  liowever,  the  proportion  of  mineral  mat- 
ter was  sufficient  to  perfectly  preserve  the  original  form  of  each  specimen 
during  the  process  of  fossilization.  Their  only  material  change  in  this 
process  was  the  removal  by  decomposition  of  the  animal  matter  and 
its  replacement  by  mineral  matter,  the  latter  having  been  added  as  a 
precii)itate  from  its  solution  in  the  waters  in  wliich  the  fossilization 
took  place.  This  having  been  continued  until  all  the  minute  inter- 
stices originally  occupied  by  the  animal  matter  were  tilled,  the  fossils 
became  wholly  mineralized  and  as  indestructible  as  are  other  minerals 
of  like  composition.  IndiRStructibility  of  these  fully  mineralized  fos- 
sils, however,  is  not  in  all  cases  absolute,  as  will  appear  by  remarks  in 
following  paragraphs. 

The  term  histometabasis*  is  ai)plied  to  that  condition  of  fossilization 
in  which  an  entire  exchange  of  the  original  substance  for  another  has 
occurred  in  such  a  manner  as  to  retain  or  reproduce  the  minute  and 
even  the  microscoi)ic  texture  of  the  original.  It  is  especially  applicable 
to  silicified  wood.  In  such  causes  of  fossilization  the  exchange  has 
been  made  by  destructive  decomposition,  molecule  by  molecule,  of  the 
woody  tissues  and  their  immediate  replacement  by  i)reci]>itated  mole- 
cules of  the  silex  held  in  solution  in  the  water  in  which  the  wood  was 
immersed.  By  this  remarkable  process  not  only  the  original  cell  struc- 
ture of  various  kinds  of  wood  but  the  characteristic  (•ell  markings  of 
each  kind  are  often  found  to  have  been  so  perfectly  preserved  in  the 
solid  agate-like  mass  that  it  may  be  as  corajdetely  studied  as  if  the 
specimens  were  taken  from  living  trees. 


*  Etyin. :  ioroc,  iisRue;  /neni liuoir,  <*xrhjin^«. 
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Psmdoiuorpliisiii  of  fossils  is  so  iiejwly  liki*  tliat  of  minera]  crystals 
that  this  term  is  equally  applicable  to  both.  It  consists  in  the  replace- 
ment of  the  original  substance  of  the  fossil  by  a  crystallizable  or  crys- 
tallized mineral,  such,  for  example,  as  calcite,  i>yrite,  quartz  in  the  form 
of  chalcedony,  etc.,  the  original  form  of  the  fossil  being  iK^rfe<jtly  retained. 
It  is  evident  that  at  least  a  part  of  the  crystallized  psendomorphs 
were  formed  by  the  precipitation  of  the  component  mineral  from  its 
solution  within  such  cavities  as  are  described  as  molds  in  another 
paragraph.  In  such  cases  they  diflfer  from  casts  as  described  on  the 
next  page  only  in  being  crystallized,  but  crystallization  is  one  of  the  dis- 
tinguishing characteristics  of  psendomorphs.  In  many  cases  psen- 
domorphs were  evidently  formed  by  molecular  replacement.  All  those 
chalcedonic  i)8eudomorphs  of  shells  which  sometimes  occur  in  lime- 
stone, and  from  which  they  often  may  be  freed  in  a  complete  condition 
by  acids,  have  doubtless  been  produced  by  molecular  replacement. 

The  term  carbonization  is  applicnl  in  this  connection  only  or  mainly 
to  such  masses  of  vegetal  remains  as  coal,  lignite,  and  peat.  While 
such  remains  are  of  great  economic  value  and  often  of  great  imi)ortanc^ 
in  stnictural  geology,  they  are  of  little  paleontological  importsmce,  be- 
c^iuse  the  organic  structure  of  the  plants  from  which  they  were  de- 
rived has  been  so  completely  obliterated  as  to  render  them  useless  for 
such  a  purpose.  Occasionally,  however,  fruits  and  other  separate 
parts  of  plants  are  found  to  have  a<;quired  a  (»arbonized  condition  in 
which  their  botanical  character  may  be  approximately  determined. 

Molds  are  cavities  in  sedimentary  rocks  which  were  originally  occu- 
pied by  fossils,  the  latter  having  been  subsequently  removed  by  the 
percolation  of  water  containing  a  solvent  of  the  fossils  but  not  of  the 
rock.  Such  solvents,  while  comi)letely  removing  certain  kinds  of  fos- 
sils sometimes  left  others  unaffected,  and  sometimes  they  actcnl  un- 
equally upon  fossils  of  essentially  the  same  chemical  composition.  For 
example,  the  shells  of  the  -Ostreida^  almost  always  have  resisted  such 
solvents  more  than  have  most  other  shells.  The  original  surface  features 
and  markings  of  fossils  are  often  minutely  preserved  in  molds,  but 
they  are  frequently  obscured  in  different  ways;  for  example,  by  com- 
pression of  the  mold  after  it  was  formed,  or  by  its  Jiaving  received  a 
dnisy  lining. 

Imprints  do  not  differ  materially  in  character  from  molds,  the  fonner 
tenn  being  usually  applied  to  impressions  left  in  the  rock  by  thin  sub- 
stan(*es  like  leaves  of  plants,  wings  of  insects,  etc.,  after  their  removal 
by  decomposition.  Sometimes,  however,  the  molds  of  shells  and  other 
fossils  have  been  reduced  to  the  character  of  imprints  by  the  extreme 
pressure  to  which  the  strata  containing  them  have  been  subjected.  The 
details  of  imprints  have  often  been  obscured  by  pressure,  as  in  the  case 
of  molds,  but  they  are  often  preserved  with  the  greatest  degree  of 
minuteness. 
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OaHts  are  counterparts  of  fossils,  haviug  been  produced  by  the  filling 
of  molds  with  a  substance  other  than  that  of  the  original  fossil.  It 
may  have  been  by  the  injection,  caused  by  pressure  or  otherwise,  of 
substance  derived  from  the  matrix  or  inclosing  rock,  or  by  the  precipi- 
tation of  substances  brought  into  the  cavity  suspendexl  in  percolating 
Water.  If  in  the  latter  case  the  cast  is  composed  of  a  crystallized 
mineral,  the  term  pseudomorph  is  applied  to  it,  as  already  stated. 
Katural  stony  casts  of  the  interior  of  shells  and  other  fossils  are  often 
found  within  the  molds  which  were  formed  by  the  solution  and  re- 
moval of  the  fossil  itself,  and  they  ate  also  often  found  filling  permineral- 
ized  shells.  The  student  of  fossils  often  finds  it  desirable  to  take  sir- 
tificial  casts  of  natural  molds,  especially  in  case  he  can  obtain  no  other 
representation  of  the  species  he  desires  to  study.  By  such  a  cast  the 
original  form  and  surface  features  are  often  reproduced  with  the  great- 
est accuracy. 

In  the  foregoing  paragraphs  are  described  the  principal  conditions 
in  which  fossils  occur  or  by  which  they  are  represented,  but  one  o(*ca- 
sionally  finds  specimens  which  indicate  certain  conditions  that  are  not 
fiilly  recognized  in  the  foregoing  descriptions. 

These  cases,  however,  are  less  important  than  are  those  which  have 
been  considered,  and  they  need  not  be  further  mentioned,  but  it  is 
desirable  to  refer  to  certain  conditions  under  which  the  soft  parts  of 
animals  have  sometimes  been  represented  by  impressions  in  sedimentary 
rocks,  or  under  which  they  have  been  preserved  from  ordinary  decay 
for  an  unusual  length  of  time. 

The  fact  was  referred  to  on  page  252,  that  although  the  soft  parts  of 
animals  could  never  have  become  really  fossilized,  cases  have  occurred 
of  the  preservation  in  fine  sediments  of  their  form  and  even  parts  of 
their  structure,  in  the  condition  of  imprints  or  casts.  A  most  remark- 
able and  exceptional  case  of  this  kind  is  that  of  the  jolly-fishes  of  the 
Jurassic  slates  of  Solenhofen,  where,  in  the  fine  sediments  of  which  the 
slates  were  originally  composed,  not  only  their  shape  but  the  essential 
parts  of  their  structure  are  preserved.  Impressions,  presumably  of 
similar  animals,  have  been  found  in  older  rocks,  but  these  are  less  per- 
fect than  the  Solenhofen  specimens. 

Fossilization  or  petrefaction  of  human  bodies  is  often  popularly  re- 
ported to  have  occurred,  but  these  are  only  cases  of  the  change  of  the 
adipose  and  muscular  tissues  of  the  body  to  the  wax-like  substance 
adipocere,  which  proc*ess  only  delays  but  does  not  prevent  final  .and 
C/Omplete  dec/Omposition.  This  change  frequently  occurs  in  other  ani- 
mal bodies  that  have  become  buried  in  wet  or  constantly  damp  earth, 
and  packages  of  pork  recovered  from  old  river  wrecks  have  often  been 
found  to  have  undergone  the  same  change. 

Every  specimen  of  fossilized  man  is  really  only  a  skeleton,  but  the 
wonderfiil  cases  of  preservation  of  the  human  form  in  the  partially 
hiardened  volo4inic  ash  of  Pompeii  are  worthy  of  mention  in  this  con 
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nectiou  as  illuHtrating  moi*e  than  oueof  the  facttn  that  have  been  stated 
in  the  foregoing  paragraphs.  WTiile  excavating  the  buried  city  the 
workmen  came  upon  molds  of  the  bodies  of  persons  who  were  suffo- 
cated by,  and  buried  beneath,  the  shower  of  ashes  from  Yesuyius. 
The  body^  even  including  the  bones,  long  ago  decomposed  and  wsis 
removed  by  the  i)ercolation  of  water  which  fell  from  the  clouds.  Casts 
of  these  molds,  when  discovered,  were  made  by  pouring  theiti  full  of 
plaster,  and  when  the  comparatively  soft  inclosing  matrijc  was  removed 
an  exact  counterpart  of  the  body  was  disclosed  Just  as  It  fell  in  death 
well  nigh  two  thousand  years  ago. 
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II.  SKDIMENTARY  FORMATIONS.    TFIEIR  CHARACTER   AND    LIMITATION. 

It  ia  apparent  from  statements  made  in  the  preceding  essay  that,  as 
a  rule,  to  which  there  are  no  geologically  important  exceptions,  fossils 
have  been  preserved  only  in  those  acx^umulations  of  aqueous  sediments 
which  are  now  known  as  the  sedimentary  or  stratified  rocks  of  the 
earth,  and  that  it  is  therefore  these  rocks  <mly  which  furnish  biological 
data  for  geological  investigation.  Furthermore,  it  is  ui)on  the  general 
classification  of  these  rocks,  based  upon  both  their  physical  and  bio- 
logical characteristics,  that  the  whole  system  of  historical  geology 
depends,  and  it  is  their  fossil  contents  that  furnish  the  most  efficient 
aid  in  the  study  of  structural  geology.  The  following  essay  will  be 
devoted  to  discussions  of  these  subjects,  and  it  is  therefore  desirable 
first  to  present  some  remarks  upon  the  stratified  rocks  with  reference 
to  the  origin  and  limitation  of  the  formations  into  which  they  are  natu- 
rally divided.  These  remarks  will  necessarily  include  both  the  i)hysi- 
cal  and  paleontological  definition  of  formations,  and  a  reference  to 
their  use  as  units  of  stratigraphic  classification. 

There  has  been  much  difference  of  cust^un  among  geologists  a.s  re- 
gards the  use  of  the  term  formation,  some  applying  it  to  the  smallest 
assemblages  of  strata  which  [>088ess  (common  characteristics,  while 
others  designate  by  the  same  term  tjliose  series  of*  formations  to  which 
the  term  system  has  been  generally  applied.  That  is,  some  apply 
the  term  formation  to  local  or  limited  developments  of  strata,  while 
others  apply  it  to  such  systems  as  the  Devonian,  Carboniferous,  Cre- 
tsiceous,  etc.  This  term  has  generally  been  confined  to  the  stratified 
rocks,  but  by  a  few  authors  it  has  been  applie<l  to  the  eruptive,  and 
also  to  the  great  crystalline  rock  masses.  In  these  essays,  however, 
the  use  of  the  term  formation  is  not  only  confined  to  the  stratified  rocks, 
but  it  is  restricted  to  those  assemblages  of  strata  which  have  common 
distinguishing  characteristics,  whether  they  have  little  or  great  geo- 
graphical extent,  or  whether  they  aggregate  a  few  fe(*t  or  thousands  of 
feet  in  thickness.  That  is,  the  use  of  the  term  is  herein  ctmfined  to 
those  assemblages  of  stratified  rocks  of  sedimentary  origin  *  to  which 
many  authors  have  applied  tint  t-erm  group,  and  others  the  term  ter- 
rain e. 

A  formation  of  this  kind  consists  of  an  assemblage  of  strata  which 
bears  evidence  of  having  been  deposited  by  continuous  sedimentation 
in  a  broad  body  of  water,  the  sediments  in  different  formations  and 


*Tu  avc»id  frequent  repi^tition,  tli«  teriiiH  sedimeutary  Ibrniation  and  ntratitied  for- 
mation are  used  interchangeably  when  applied  to  formatiouH  as  defined  in  this  essay. 
The  terms  sedimentary  rocks,  stratified  rocks,  and  fossiliferons  rocks  arc  also  used 
iut«rchangeably,  but  with  a  somewhat  more  general  meaning  than  is  intended  by 
the  two  former  terms. 
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sometiiues  in  clifFereiit  parts  of  the  same  tcu-matioii  having  varied  in 
condition  from  that  of  impalpable  fineness  to  that  of  sand  and  gravel. 
They  are  comiK)sed  of  cah'.areous,  argillaceous,  or  siliceous  materials 
which  in  process  of  time  have  become  more  or  less  completely  hardened 
into  rock  and  which  in  their  separate  condition  are  limestones,  sand- 
stones, and  shales,  respectively.  These  materials  may,  and  often  do, 
occur  thus  separately,  not  only  in  different  formations,  but  in  dififerent 
parts  of  the  same  formation.  Besides  this,  the  different  materials  are 
often  mechanically  commingled,  producing  rocks  of  a  mixed  character; 
and  sometimes  the  character  of  all  kinds  of  stratified  rocks  is  found  to 
have  been  materially  changed  by  metamorphism. 

Formations  differ  greatly  in  thickness  because  the  rate  of  accumu- 
lation of  sediments  was  nec<»ssarily  very  variable  and  because  their 
upi)er  and  lower  limitation  was  coincident  with,  and  due  to,  accidental 
changes  of  physical  conditions  whicrh  occurred  at  irregular  intervals  of 
time.  That  is,  their  limitation  was  caused  by  such  movements  of  the 
earth^s  crust,  including  both  land  and  sea  bottom,  as  produced  a  more 
or  less  complete  interruption  of  sedimentation,  or  change  in  the  char- 
acter of  the  same,  and  consequently  a  more  or  less  complete  extinction, 
or  geographical  transference,  of  the  life  that  existed  in  the  water  in 
which  the  sediments  were  deposited.  This  is  an  almost  invariable  rule, 
but  in  rare  cases  the  faunal  and  physical  delimitations  were  not  fully 
coincident.  In  such  cases  an  abrupt  faunal  change  has  occurred  within 
the  vertical  range,  or  at  the  up])er  limit,  of  a  formation  where  sedimen- 
tation seems  to  have  been  unbroken  between  it  and  the  next  succeed- 
ing one.  Such  cases  plainly  resulted  from  a  change  in  the  character  of 
the  water  as  a  faunal  liabitat,  which  was  not  accompanied  by  a  corre- 
sponding arrest  of,  or  even  by  a  material  change  in,  the  character  of 
the  sedimentation.* 

Formations  may  sometimes  be  continuously  traced  by  the  eye  for 
considerable  distan^'cs,  especially  if  the  debris  of  erosion  has  been  well 
removed  by  denudation.  In  such  ciuses  no  (luestioncan  be  raised  as  to 
their  identity.  Simietimes  also  a  formation  may  be  satisfactorily  rec- 
ognized at  separate  but  not  distant  localities  by  means  of  its  litholog- 
ieal  chara(*teristics  alone  when  actual  continuity  is  obscured  or  hidden 
from  view  by  succeeding  formations  or  other  overlying  material.  In 
their  greater  geographical  extension,  however,  formations  undergo  such 
changes  of  lithological  character,  and  they  often  so  closely  simulate 
some  one  ov  more  associated  formations,  that  their  lithological  identifi- 
caticm  is  uncertain  <n*  imi)racti cable.  Therefore,  with  the  minor  excep- 
ti<ms  mentioned,  the  only  known  means  b>'  which  a  formation  may  be 
certainly  identified  at  any  other  than  its  originally  discovered  locality 
is  that  which  is  afforded  by  its  contained  fossil  remains. 

•Keferenco  i»  here  mad**  particularly  to  conditioiiH  that  are  ulwervahle  among  the 
Upper  Cretaceous  fonuatiouH  of  the  interior  portion  of  North  AliUTicH. 
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Because  of  the  frequent  displacements  of  portions  of  the  earth  crust 
which  have  occurred  during  geological  time,  and  also  because  of  the 
resulting  great  erosion  of  the  materials  of  which  formations  are  com- 
posed, none  of  them  now  exists  in  its  original  entirety,  but  it  is  desirable 
to  consider  them  with  reference  to  their  origin  as  well  as  to  their  pres- 
ent condition,  the  better  to  understand  their  character. 

Every  formation  originally  consisted  of  sediments,  which,  within  a 
portion  of  geological  time  of  limiteil  but  uncertain  duration,  were  de- 
posited in  any  broad  body  of  water,  whether  inland  or  marine,  during 
all  of  which  time  both  the  body  of  water  and  the  surrounding  or  ad- 
jacent laud  remained  comparatively  unaffected  by  displacements  of  the 
earth^s  crust  or  by  any  other  adverse  physical  changes.  Under  favor- 
able conditions  every  such  body  of  water  was  the  congenial  habitat  of 
aquatic  animals,  remains  of  which  became  fossilized  in  the  constantly 
accumulating  sediments.  These  animals  constituted  more  or  less  dis- 
tinct faunas,  the  geographical  range  of  each  of  which  was,  in  the  c^se 
of  inland  waters,  throughout  the  whole  area  occupied  by  each,  and  in 
the  case  of  oceanic  waters,  throughout  each  of  such  large  portions  as 
were  circumscribed  by  natural  intramarine  limits  to  faunal  distribu- 
tion, these  limits  having  been  in  a  general  way  barriers  between 
faunal  areas,  although  they  were  never  sharply  defined  and  were 
usually  indefinite. 

Within  these  more  or  less  indefinite  intramarine  barriers  the  various 
forms  of  aquatic  life  constituted  a  separately  recognizable  fauna,  and 
the  sedimentary  dei>osits  became  a  separately  recognizable  formation. 
Still,  those  barriers  are  properly  designated  as  indefinite  because  it  is 
evident  that  the  sedimentary  deposits  of  any  one  of  those  ancient 
oceanic  areas  always  blended  to  a  greater  or  less  degree  with  those  of 
adjacent  areas,  and  that  certain  members  of  every  fauna  ranged  into 
adjacent  faunal  areas,  just  as  certain  species  of  every  living  marine 
fauna  have  a  much  wider  geographical  range  than  have  most  of  their 
associates. 

Much  the  greater  part  of  the  sedimentary  formations  of  the  earth 
were  deposited  in  marine  waters,  as  is  shown  by  the  character  of 
their  contained  fossils,  and  most  of  those  waters  were  then,  as  now,  of 
oceanic  extent.  The  character  of  the  contained  fossils  of  a  compara- 
tively small  but  important  part  of  the  sedimentary  formations,  how- 
ever, show  that  they  were  deposited  in  inland  bodies  of  water,  some  of 
which  were  fresh  and  some  brackish.  Some  of  those  inland  bodies  of 
water  were  comparatively  small,  but  others  were  of  such  extent  that 
their  deposits  rival  marine  formations  in  that  respect. 

Every  formation  resulting  from  deposits  in  inland  waters  hav- 
ing had  practically  the  same  geographical  extent  as  the  body  of  water 
in  which  it  was  deposited,  the  original  boundary  of  the  whole  forma- 
tion was  coincident  with  the  shore  line,  but  this  can  not  be  assumed 
^ith  regard  to  the  foripations  which  were  deposited  in  waters  of 
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oceanic  extent.  These,  like  existing  marine  waters,  notwithstanding 
their  extensive  continental  and  island  shore  lines,  which  became  in 
prirt  original  limits  to  formations,  had  world-wide  continnity,  but  it 
is  evident  to  every  geologist  that  the  most  extensive  of  the  marine 
formations  in  their  separate  physical  and  biological  identity  have 
rarely  exceeded  a  few  hundred  miles  in  extent,  and  they  are  often 
much  less.  The  variable  ]>hysical  limits  to  the  areas  of  sedimentation 
within  which  were,  produced  the  separately  recognizable  formations 
were  coincident  with  the  indefinite  intra-marine  faunal  harriers  Just 
mentioned,  and  all  marine  formations  more  or  less  cmnpletely  merged 
both  their  physical  and  faunal  identity  into  that  of  those  which  were  de- 
iwsited  in  adjacent  waters.  It  is  to  be  inferred  that  climatic  influences, 
or  rather  those  of  temperature,  had  much  to  do  with  faunal  limitation, 
but  temjierature  was  doubtless  in  large  part  equalized  by  the  currents 
which  conveyed  the  sediments  that  produced  the  formations. 

The- geographical  definition  of  marine  sedimentary  and  fauna!  areas, 
and  consequently  that  of  the  resulting  formations,  was  mainly  or  wholly 
due  to  the  various  and  shifting  conditions  of  land  and  sea  bottom, 
which  in  different  parts  of  the  world  and  during  successive  geological 
ei>ochs  modified  or  changed  the  distribution  of  sediments  within  the 
great  areas  into  which  the  oceanic  waters  were  thus  divided,  and  it  was 
generally  .accomplished  without  affecting  the  aqueous  continuity 
between  them.  In  a  large  proportion  of  cases  these  shifting  conditions 
did  not  afltect  the  (continuity  of  those  waters,  and  they  were  sometimes 
so  slight  as  to  leave  the  resulting  formation  with  illy  defined  upper  and 
lower  limitations,  as  well  as  with  their  usual  indefinit<^  geographical 
boundaries.  They  were  often  so  great,  however,  as  to  elevate  and  long 
retain  the  former  ocean  bottom  above  the  water  level,  and  to  thus  ])ro- 
duce  a  greatin*  or  less  unconformity  of,  or  a  longer  or  shorter  time  hiatus 
between  formations. 

While  shifting  conditions  of  sea  bottom  constituted  the  principal 
factor  in  limiting  areas  of  sedimentation,  they  sometimes  caused  the 
partial  overlapjjing  of  the  borders  of  contemi>orary  formations  by 
having  alternately  shifted  those  of  adjacent  sedimentary  aresis,  thus 
adding  to  the  usual  indefinitiiness  of  such  boundaries. 

The  upper  and  lower  limits  of  formations  wee  sometimes  produced 
by  the  elevation  of  sea  bottom  above  water  level  and  its  resubmergence, 
in  which  case  those  limits  were  sharply  defined.  In  other  cases  the 
movements  of  elevation  and  depression  were  too  slight  to  entirely 
interrupt  sedimentation,  and  those  or  other  physical  changes  were  too 
slight  to  prevent  the  survival  of  certain  members  of  the  earlier  fauna 
as  members  of*  the  later  one.  Indeed,  it  is  through  such  survivals  that 
continuity  of  life  has  been  ])reserved  during  the  whole  range  of  geo- 
logical time.  In  such  cases  the  physical  difference  between  the  forma- 
tions is  usually  slight.  This,  added  to  the  partial  commingling  of  their 
faunas,  sometimes  renders  it  difficult  to  fix  upon  a  dividing  line  between 
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theniy  and  makes  it  especially  necessary  in  determining  the  chai'acter- 
istics  of  each  formation  to  study  their  respective  faunas  each  as  a  whole. 
Still,  it  is  usually  the  case  that  the  vertical  range  of  a  large  proportion 
of  the  species  is  not  found  to  pass  beyond  the  vertical  limits  of  the  for- 
mation in  which  they  occur. 

The  beginning  and  ending  of  the  sedimentation  which  produced  each 
formation  having  been  dependent  upon  the  unstable  conditions  of  the 
earth^s  crust,  the  occurrence  of  the  displacements  of  which  were  irreg- 
ular in  time  and  variable  in  extent,  formations  are  necessarily  not  only 
very  unequal  as  regards  their  geographical  extension,  but  also  as 
regards  their  relative  value  in  stratigraphical  classification.  For  these, 
among  other  causes,  they  are  also  unequal  in  their  relative  importance 
as  representing  stages  in  biological  development. 

The  foregoing  remarks  apply  especially  to  marine  formations,  and 
they  are  of  general  applicability.  The  manner,  however,  in  which 
occurred  the  upper  and  lower  delimitation  of  the  series  of  fresh  water 
formations  in  the  interior  region  of  North  America  was  evidently  some- 
whatexceptional.  These  deposits  took  place  in  waters  which  rested  above 
ocean  level,  and  their  differentiation  into  formations  was  evidently 
largely  due  to  the  sliifting  level  of  the  waters  in  which  they  were 
respectively  laid  down,  as  well  as  to  the  shifting  of  the  areas  of  denu- 
dation from  which  their  sediments  were  derived.  The  latter  was  doubt- 
less also  the  cause  of  the  differences  in  lithological  charactistics  of 
those  formations. 

Because  both  the  time  and  areal  limits  of  marine  faunas  were  always 
indefinite,  especially  as  regards  both  the  time  and  geographical  range 
of  certiiin  species,  it  is  plain  that  it  is  the  fauna  as  a  whole,  and  not 
separate  members  of  it,  that  must  be  regarded  as  characterizing  a 
formation,  although  a  single  species  is  often  sufiicient  for  its  identifica- 
tion within  a  limited  district  or  region  after  its  c]iaract<»rizatiou  has 
been  determined  by  means  of  its  fauna,  aided  by  its  physi(*al  features. 

The  remains  of  aquatic  faunas  only  have  been  considered  in  connec- 
tion with  the  foregoing  discussions  of  the  origin  and  limitation  of  the 
sedimentary  formations,  bectause  the  life  history  of  those  faunas  only 
was  intimately  connected  with  their  production.  The  greiiter  i)art  of 
the  fossiliferous  formations  of  the  earth  contain  no  other  remains  than 
those  of  aquatic  faunas,  but  in  many  formations  rt»mains  of  members 
of  contemporary  land  faunas  and  floras  are  found  commingled  with 
those  of  aquatic  fauniis.  The  latter  were  intonibed  where  they  origi- 
nated, but  the  others  rciiched  their  intombment  by  the  indin^ct  way  that 
was  described  in  the  preceding  essay.  It  is  therefore  plain  that  the 
remains  of  denizens  of  the  waters  in  which  a  given  formation  was  de- 
l)Osited  are  more  characteristic  of  it  than  those  of  contemporaneous  land 
animals  and  plants  could  be,be(*.ause  the  aKjuatic  fauna  which  they  rep- 
resent, whatever  may  be  its  value  as  representing  a  stage  of  biological 
development,  was  de{)endent  for  its  existence  u|)on  the  same  (•(mdition>> 
Vhich  were  necessary  to  the  x)roduction  of  the  formation. 
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It  is  true  that  fossil  reinaius  of  certiiin  species  of  laud  animals  and 
])laiits  may  be,  and  often  are,  found  only  within  the  limits  of  a  certain 
formation.  In  that  resi)e(it  they  may  be  regarded  as  among  its  char- 
iicteristic  fossils,  but  the  time  range  of  a  land  fauna  or  flora  is  likely 
to  have  fallen  short  of,  or  to  have  exceeded  that  of  an  aquatic  fauna 
whose  own  duration  is  known  to  have  been  at  least  in  part  contempo- 
raneous, because  the  physical  conditions  which  were  the  principal  fac- 
tors in  establishing  and  extinguishing  an  aquiitic  fauna  would  not  nec- 
essarily have  materially  at!e(*to(l  the  existence  of  adjacent  and  contem- 
poraneous land  faunas  and  floras.  These  questions,  however,  will  be 
more  fully  referred  to  in  following  essays. 

The  foregoing  remarks  concerning  the  chara(»,teTization  of  formations 
have  been  made  with  special  reference  to  thosc^  which  are  more  or  less 
fossiliferous.  It  sometimes  happens,  however,  that  fossils  dcvnot  exist, 
or  are  not  discovered,  in  certain  formations  which  are  evidently  of  sed- 
imentary origin.  This  may  have  been  due  in  some  cases  to  the  uncon- 
geniality  as  a  faunal  habitat  of  the  waters  in  which  the  formation  was 
deposited,  and  in  others  to  their  failure  to  receive  any  fossilizable  re- 
mains of  animals  and  ])lants  from  the  land.  In  other  cases  the  absence 
of  fossils  may  have  been  due  to  their  destruction  or  obliteration.  The 
latter  has  probably  l)een  the  case  with  many  metamorphic  rocks  and 
with  the  great  pre-i'jinibrian  series  of  stratified  rocks  generally.  In 
all  these  cases  the  formations,  while  they  may  possess  more  or  less  dis- 
tinct *physical  characteristics,  la(*.k  the  chief  characteristics  of  sedi- 
mentary formations,  namely,  the  biologi4*al. 

The  o(;currence  of  an  unfossiliferous  sedimentary  formation  as  a 
member  of  an  otherwise  fossiliferous  series  is  unusual,  but  in  such  a 
case  its  definition  and  limitation  would  be  effectually  accomplished 
by  the  underlying  and  overlying  formations.  In  the  case,  however, 
of  a  great  unfossiliferous  series  of  stratified  rocks  like  the  preCam 
brian  it  is  necessjiry  to  adopt  a  method  for  their  study  and  classifi- 
cation based  wholly  ui)on  physical  data,  ntUn*  llie  fact  that  they 
are  pre-Cambrian  has  been  determined  from  biological  data.  Such  a 
method  of  classifying  and  characterizing  those  unfossiliferous  stratified 
rocks  as  they  occur  in  North  America  has  been  proposed  by  Prof.  R, 
D.  Irving*  and  afterward  elaborated  by  others.  This  great  series  of 
rocks  as  it  is  d(»veh)ped  on  this  continent  has  such  distinguishing  gen- 
eral characteristics  and  such  magnitude  and  geographical  ext<»nt  that 
some  geologists  have  thought  it  worthy  of  being  assigned  to  a  special 
division  of  study,  but  because  no  certain  traces  of  organic  forms  have 
been  discovered  in  them  they  have,  so  far  as  it  is  now  known,  only  the 
indirect  relation  to  biological  geology  that  has  just  been  referred  to. 
Still  I  regard  it  as  not  improbable  that  tliosc^  strata  were  once  fos- 

*  Irving,  R.  I). :  Clartsiticatioii  of  th<^  Early  Cambrian  and  prc-Cambrian  forma- 
tions.    Sevrnth  Ann.  Rep.  V.  S.  (Jeol.  Sarvoy,  pp.  371-390, 
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siliferous  and  that  the  great  series  was  once  made  up  of  forinationa 
similar  to  those  which  have  been  defined  on  preceding  pages,  but  it 
does  not  necessarily  follow  that  the  divisions  which  are  now  recogniz- 
able by  physical  characteristics  correspond  to  those  formations.  It  is 
I)robable  that  they  more  nearly  correspond  to  systems  or  to  the  larger 
divisions  of  systems  as  they  are  recognized  in  the  great  scale  of  the 
fossiliferous  rocks  of  the  earth.  Therefore  the  discussion  of  formations 
in  this  essay  does  not  necessarily  apply  to  the  preCambrian  stratified 
rocks. 

The  following  conclusions  concerning  formations  are  deducible  from 
the  facts  which  are  stated  in  the  foregoing  paragraphs: 

While  they  are  physical  objecfs  and  have  only  a  physical  existence 
their  proper  characterization  is  chiefly  biological. 

They  are  characterizable  mainly  by  the  fossil  remains  of  iiquatio 
faunas. 

Neither  their  physical  nor  biological  limits  are  sharply  defined  except 
as  a  result  of  accidental  causes. 

Their  geographical  limitations  are  indefinite  except  those  which 
were  occasioned  by  shore  lines. 

They  do  not  ne(*essarily  bear  any  close  relation  to  one  another  as  to 
geographical  area,  thickness,  or  the  duration  of  time  in  their  accumu- 
lation. 

Although  they  are  thus  unequal  to  one  another  they  constitute  the 
only  available  physical  units  for  local  or  regional  stratigraphic  classi* 
fication. 

Because  of  their  limited  geographical  extent  they  can  not  b(»  used  as 
units  of  the  universal  classification  of  the  stratified  rocks. 
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in.— THE  RELATION  OF  FOSSIL  REMAINS  TO  STRUCTURAL  GEOLOGY. 

The  character  and  origin  of  fossil  remains  and  the  character  and 
limitation  of  the  sedimentary  formations,  as  well. as  the  manner  in 
which  the  latter  originated  and  became  fossiliferous,  have  been  dis- 
cussed in  the  preceding  essays.  It  is  necessary  that  such  discussions 
should  have  preceded  those  which  are  embraced  in  this  and  following 
essays,  because  they  contain  numerous  statements  of  fact  which  it 
will  be  constantly  necessary  to  refer  to  or  to  bear  in  mind  in  connection 
with  the  subjects  now  to  be  discussed  and  without  which  those  sub- 
jects could  not  l)e  intelligibly  presented. 

There  are  two  methods  by  which  the  study  of  fossils  may  legitimately 
be  applied  to  geological  investigation,  the  following  statement  of  the 
character  of  which  is  in  part  explanatory  of  the  results  that  may  be 
obtained  by  their  aid.  For  convenience  one  of  them  may  be  termed 
empirical  and  the  other  philosophical,  because  in  the  one  case  results 
are  obtained  by  experience  and  in  the  other  by  reasoning  upon  the 
vari(ms  results  thus  obtained.  Still,  discrimination  between  these  two 
methods  can  not  usually  be  sharply  drawn,  because  while  all  geological 
investigation  is  largely  emi)irical  it  is  always  more  or  less  philosophical. 
Such  a  division  of  the  subject,  however,  besides  being  a  present  con- 
venience, gives  me  an  opportunity  to  emphasize  the  fact  that  a  large 
proportion  of  the  work  that  is  done  in  structural  gCM)logy  is  bast^ 
mainly  upon  the  empirical  observation  and  collection  of  biological  data. 

Both  these  metlio<ls  are  not  only  important  but  indispensable,  the 
one  not  less  so  than  the  other.  Both  may  be,  and  often  are,  used 
together,  but  the  empirical  method  is  more  largely  used  in  practical 
field  studies  than  in  others,  because  in  such  studies  fossils  are  to  a 
large  extent  treated  as  chara<'teristic  tokens  of  formations.or  as  arbi- 
trary means  of  identifying  them  and  distinguishing  them  from  one 
another.  Such  identification  necessarily  constitutes  one  of  the  first 
steps  in  the  pra<;tical  study  of  structural  geology,  but  the  subsequent 
study  of  the  fossils  thus  empirically  used  is  necessarily  more  philo- 
sophical. 

Furthermore,  in  the  prosecution  of  field  studies  it  is  often  necessary 
to  make  special  philosophical  use  of  fossils,  not  only  with  reference  to 
questions  which  are  discussed  in  following  essays,  but  to  some  of 
those  which  relate  more  particularly  to  the  subject  of  this.  Among 
such  questions  are  those  which  relate  to  the  conditions  of  origin  of 
formations,  the  character  and  quality  of  the  waters  in  which  they  were 
deposited,  and  the  various  (conditions  of  habitiit  of  the  faunas  and 
fioras  whose  remains  chara<*terize  them. 

The  philosophical  method  of  treating  fossil  remains,  however,  is 
largely  applicable  to  systematic  geology  or  those  branches  which  per- 
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tain  to  the  universal  chronological  classification  of  the  sedimentary 
formations  and  to  their  correlation  in  difterent  parts  of  the  world.  The 
naturalist  studies  fossil  remains  as  representatives  of  the  long  succes- 
sion of  progressively  and  difterentially  developed  organic  forms  which 
during  geological  time  have  existed  and  become  extinct  and  of  w^hich 
succession  the  now  existing  forms  of  life  constitute*,  only  the  terminal 
portion.  It  is  the  results  of  sui*h  studies  as  these  that  the  geologist 
uses  in  the  philosophical  studies  referred  to.  While  these  questions 
are  discussed  in  following  essays  this  one  is  devoted  more  especially 
to  questions  pertaining  to  the  practical  study  of  geology  in  the  field. 

The  idea  of  using  fossils  as  characteristic  tokens  of  formations  by 
means  of  which  they  may  be  distinguished  from  one  another  and  iden- 
tified in  their  geographical  extension  began  to  prevail  with  the  earliest 
studies  of  structural  geology.  Originally  they  were  apparently  re- 
garded as  of  little  or  no  more  value  in  the  identification  of  formations 
than  was  their  lithological  composition,  to  which,  indeed,  their  use 
seems  at  first  to  have  been  merely  auxiliary.  Although  the  use  of 
fossils  soon  came  to  be  recognized  as  indispensable  in  the  characteriza- 
tion and  identification  of  formations,  and  their  investigation  came  to 
constitute  a  leading  feature  in  geological  research,  it  was  long  before 
they  began  to  be  studied  in  a  philosophical  4^ather  than  in  an  empirical 
manner. 

That  increase  in  their  philosophical  use  did  not  diminish  their  value 
in  other  respects,  as  is  apparent  from  the  fiict  that  a  large  ijrojmr- 
tion  of  the  practical  field  work  of  tf)-day  is  necessarily  based  upon  the 
empirical  use  of  fossils  as  tokens  of  formations.  That  is,  a  large  proi>or- 
tion  of  all  the  field  work  in  structural  geology  depends  upon  the  specific 
identification  of  fossil  remains  with,  necessarily,  only  incidental  refer* 
ence  to  their  systematic  biological  classification,  and  with  no  necessry 
reference  to  their  value  in  other  respects.  Therefore  the  empirical  use 
of  fossils  is  even  now  held  to  terms  as  simple  as  those  which  were  em- 
ployed by  the  early  geologists.  Although  it  is  essential  that  geological 
observations  of  all  kinds  should  always  be  made  with  reference  to  all 
related  physical  as  well  as  biological  facts  which  maybe  available,  it  is 
not  to  be  expected  or  desired  that  this  primitive  empirical  use  of 
fossil  remains  will  ever  be  either  discai'dedor  diminished. 

The  foregoing  remarks  are  made  in  defense  of  even  the  simple  use  of 
fossils  just  indicated,  because  it  is  evident  that  their  value  in  that  re- 
spect, as  well  as  in  others,  is  often  nnde.restimated,  even  by  some 
geologists.  The  full  measure  of  their  usefulness,  however,  even  in  the 
identificaticm  and  characterization  of  formations,  can  be  attained  only 
by  a  thorough  investigation  of  comprehensive  collections,  prosecuted 
with  direct  reference  to,  and  a  rational  interpretation  of,  the  biological 
laws  that  governed  the  existence  of  the  respei^tive  faunas  and  floras 
which  they  represent,  and  with  eciually  direct  reference  to  the  physical 
laws  which  governed  the  nroduction  of  the  formations  which  they 
characterize. 
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It  was  shown  iu  tlir  precedinjjf  essiiy  that  altlioughfoniiatioDs  as  they 
are  there  defiiie<l  are  not,  and  eannot  be,  the  nnits  of  a  universal  <!hissi- 
fication  of  the  stratified  rocks  they  are  the  true  units  of  lo<*al  or  rejrional 
classification  of  those  rocks,  and  their  use  as  su<'h  is  indis])en sable 
in  field  studies  of  structural  geology.  Therefore  the  accurate  identifi- 
cation of  formations  is  indispensable,  and  because  of  this  the  means  of 
correctly  identifying  them  is  of  prime  importance.  It  is  true,  as 
already  stated,  that  formations  have  really  only  a  physical  existence, 
but  their  biological  characteristics  become  in  fact  a  part  of  their  iden- 
tity, and  these  characteristics  constitute  the  principal,  and  in  most  cases 
the  only  criteria  of  identification.  The  criteria  of  identification  of  for- 
mations will  be  si)ecially  discussed  in  Essay  vi,  but  it  is  necessary  to 
consider  them  briefly  in  this  connection. 

Of  the  two  ways  in  which  formations  are  naturally  cliaraterizable 
one  is  physical  and  the  other  biological.  Physical  characterization 
may  be  direct  or  general,  that  is,  it  may  be  by  identity  of  kind  or  kinds 
of  rock  of  which  the  formation  is  composed  or  by  its  i)08session  of 
that  more  general  or  indefinite  property  or  condition  which  indicates 
homogeny. 

The  physical  or,  more  specially,  the  lithological,  characteristics  of  any 
given  formation  may  be  so  different  from  those  of  an  underlying  or 
overlying  one  that  the  contrast  may  be  an  efficient  aid  in  its  identifi- 
cation, but  this  is  too  seldom  the  case  to  be  generally  relied  upon,  the 
physical  difference  between  them  being  usually  no  greater  than  that 
which  may  occur  between  different  parts  of  (me  and  the  same  forma- 
tion in  its.  geographical  extension.  Again  the  physical  identification 
of  an  unlbssiliferous  formation  may  sometimes  be  satisfactorily  deter- 
mined from  its  position  with  relation  to  overlying  or  underlying  forma- 
tions whose  biological  characteristics  are  known,  but  such  methods 
are  usually  too  indefinite  to  meet  the  requirements  of  practical,  field 
studies. 

It  is  true  that  in  certain  regions  where  erosion,  corrasion,  and  denu- 
dation have  been  especially  active,  the  field  geologist  may  trace  forma- 
tions continuously  and  completely  for  many  miles  by  means  of  their 
lithological  and  other  physical  characteristics  and  without  the  aid  of 
fossils,  but  usually  they  have  bex^omc  so  obscured  by  the  overlapping  of 
one  upon  another,  or  by  being  overlain  by  glacial  or  other  drift  or  the 
debris  resulting  fn)m  their  own  erosion,  that  they  are  exposed  to  view 
only  at  wide  intervals,  and  then  incompletely.  It  is  also  true,  that  as 
a  result  of  a  long  series  of  observations  at  such  limited  exposures  of 
formations  as  those  just  referred  t^),  one  may  obtain  an  approximately 
clear  idea  of  the  identity  of  a  formation  from  the  physical  evidence 
which  it  presents  of  its  homogenesis.  Although  in  late  years  it  has 
become  the  cu8t^)m  of  some  geologists  in  seeking  to  identify  formations 
to  rely  upon  these  indications  to  the  exclusion  of  others,  a  careftil  con 
sideration  of  all  available  relevant  facts  will  make  it  plain  that  the 
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pi'iuci]>al  valm?  «>f  tlie^e  iudicatioiis  consists  in  tlieir  availability  as 
accessories  tx)  ])iological  evidence.  These  ))hysieal  indications  of  the 
identity  of  formations  are  farther  discussed  in  Essay  vi.  They  are 
mentioned  here  only  for  tlie  purpose  of  comjjaring  them  with  biological 
indications. 

Formations  are  biologically  characterized  only  by  the  fossil  remains 
of  animals  and  plants  which  lived  while  they  were  in  process  of  depo- 
sition, and  the  more  intimate  the  natural  relation  of  any  of  those 
animals  and  plants  to  the  physical  conditions  which  produced  a  forma- 
tion, the  more  characteristic  of  it  are  their  remains.  This  implies  that 
while  no  kind  of  fossil  remains  is  to  be  rejected  in  practical  studies  of 
structural  geology,  there  is  much  difference  in  the  value  of  the  different 
kinds  for  this  purpose.  These  differences  in  value  will  be  specially 
discussed  in  following  essays. 

In  the  preceding  essay  it  was  shown  that  there  was  an  intimate 
relation  between  the  geographical  boundaries  of  each  aqueous  area 
within  which  the  sedimentation  took  place  that  resulted  in  the  produc- 
tion of  a  formation  and  those  of  the  habitat  of  the  aquatic  fauna  the 
remains  of  which  are  now  found  to  characterize  it.  Also  that  each 
aquatic;  fauna  began  its  existence  as  such  with  the  beginning  of  the 
deposition  of  the  formation  and  ended  its  faunal  existence  with  the 
completion  of  that  deposition,  although,  as  a  rule  there  was  some  ge- 
netic*, connection  with  both  the  preceding  and  succeeding  faunas. 
Again  it  was  show^n  that  the  conditions  which  attended  the  establish- 
ment of  those  boundaries  and  controlled  the  dei)osition  of  the  sediments 
also  constituted  each  area  a  congenial  habitat  for  its  aquatic  fauna  and 
that  consequently  the  whole  life  history  of  each  of  those  faunas  was 
intimately  connected  with  the  production  of  the  formation  in  which  its 
remains  are  found,  while  c<mtemporary  land  faunas  and  floras  bore  no 
such  direct  relation  to  it.  Furthermore,  reasons  were  given  why  it 
may  be  accepted  as  a  fact  that  as  a  necessary  (ronsequenee  of  the  con- 
ditions of  their  habitat,  every  species  of  every  acj[uatic  fauna  which 
possessed  fossilizable  parts,  was  originally  fully  represented  in  the  for- 
mation to  which  the  fauna  pertained,  while  all  other  kinds  of  fossil  re- 
mains have  always  very  imperfectly  represented  the  faunas  and  floras 
to  whicli  they  belonged.  Besides  this,  their  presence  in  any  formation 
was  always  the  result  of  accident. 

Although  these  are  sufficient  reasons  why  remains  of  aquatic  faunas 
are  always  of  greater  value  than  any  other  in  the  identiflcation  of  for- 
mations, that  t\ict  does  not  imply  that  other  kinds  are  not  of  the  high- 
est value  for  other  piuposes  nor  that  they  are  valueless  for  this  purpose. 
For  example,  although  land  faunas  sind  floras  bore  no  direct  relation 
to  the  production  of  a  formation,  it  is  evident  that  the  effects  of  the 
physical  changes  which  respectively  inaugurated  and  closed  its  depo- 
sition would  in  each  case  have  been  of  such  a  character,  and  that  they 
would  have  been  so  extended  upon  the  lan<l,  as  to  cause  important 
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changes  in  the  coiitemporaneoas  land  fauna  and  flora.  Therefore  it  18 
to*  be  assumed  that  sueh  faunas  an<l  Moras  in  their  entirety  bore  au 
important  indirect  relation  to  the  respective  formations  with  the  pro- 
duction of  whitjli  they  were  contemporaneous,  and  that  sttch  of  their 
remains  as  found  intombment  in  their  sediments  would  be  largely 
characteristic  of  them. 

Still,  the  incongruity  of  the  biological  relation  and  of  the  physical 
conditions  of  existence  of  land  faunas  and  floras  to  aquatic  faunas^ 
and  the  accidental  relation  of  such  of  the  remains  of  the  former  as 
became  fossilize^l  to  the  sediments  in  which  they  were  intombed  render 
it  difficult  to  treat  the  evidence  aftbrded  by  fossils  of  terrestrial  origin 
as  concurrent  with  that  which  is  afforded  by  aquatic  fossil  faunas.  This 
difficulty  is  increased  by  the  incompleteness  of  representation  by  fossil 
remains  of  land  animals  as  entire  faunas,  and  that  of  plants  not  only  as 
entire  floras  but  as  individual  members  of  them. 

Furthermore,  remains  of  land  animals  and  plants  have  never  been 
found  in  any  of  the  fossiliferous  formations  of  the  earlier  geological  ages, 
and  in  the  marine  formations  of  the  later  ages*  they  are  rarely,  and 
usually  never,  found.t  Therefore  their  study,  except  in  cases  of  doubt- 
ful value,  is  confined  to  the  nonmarine  formations  of  the  carboniferous 
and  later  ages.  The  restricted  range  of  such  studies  as  compared  with 
that  of  the  study  of  other  t()ssils  is  the  more  apparent  when  it  is  remem- 
bered how  small  is  the  proportion  of  uon  marine  to  marine  formations. 
These  remarks  are  by  no  means  to  be  understood  as  suggesting  the 
rejection  of  any  kind  of  evidence  in  any  case  or  as  calling  in  question 
the  general  paleontologieal,  and  the  purely  biological,  value  of  f  )ssil 
remains  of  terrestrial  origin.  It  is  only  claimed  that  their  value  in  the 
characterization,  identification,  and  limitation  of  formations  is  below 
that  of  remains  of  aquatic  faunas. 

It  was  also  mentioned  in  the  preceding  essay  that  the  biological 
characterization  of  any  formation  is  fully  recognizable  only  by  means 
of  its  fossil  fauna  or  flora,  each  as  a  whole,  and  not  by  separate  mem- 
bers of  either,  although  separate  inem])ers,  especially  of  an  aquatic 
fauna,  because  of  their  limited  vertical  range,  are  often  sufficient  for 
its  identification  after  its  characterization  has  been  fully  established. 
This  faet  is  of  importance  in  every  estimate  of  the  true  value  of  fossil 
remains  in  practical  geology,  because,  notwithstanding  their  paramount 
value  as  evidence  in  the  cases  referred  to,  no  evidence  in  such  cases  is 
ever  so  complete  as  to  be  beyond  the  need  of  accessory  support. 

The  foregoing  remarks  apply  to  that  direct  practical  use  of  fossils 
which  is  necessary  from  the  beginning  to  the  close  of  every  investiga- 
tion of  structural  geology.  The  following  apply  to  their  more  indirect 
use  in  reaching  (jonrJusious  of  a  general  character,  but  which  are  also 


*Se6  table  on  Platte  xiv,  showing  time  ranges  of  animals  and  plants. 

t  Diatoniaceou.s  remains  are  not  considered  in  connection  with  this  statement. 
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of  priM5ticalimiK>rtaiH!e.  iu  all  «uch  investigations.  Besides  otlier  appli- 
cations that  may  ha  ma<le  of  the  facts  mentioned  in  those  remarks,  they 
show  the  necessity  for  the  stady  of  the  diflFereiit  kinds  of  aquatic  faanas 
with  relation  to  one  another,  and  make  it  evident  that  so  great  a  differ- 
ence in  their  kinds  and  in  the  conditions  of  their  origin  implies  a  wide 
range  of  practical  applicability  to  geological  studies. 

Comparative  studies  of  this  kind  are  x)rosecuted  mainly  by  the  philo- 
sophical method  and  require  a  consideration  of  various  biological  and 
physical  facts.  Among  them  are  those  which  relate  to  the  various  gen- 
eral conditions  under  which  sedimentary  foimations  were  produceil  and 
the  more  special  conditions  under  which  the  siquatic  faunas  lived  whose 
remains  now  characterize  them.  Tlie  general  conditions  referred  to 
are  largely  of  a  geographical  character,  while  the  more  special  relate 
to  the  quality  of  the  water  in  which  the  respective  faunas  lived  as  the 
element  of  their  habitation. 

The  fact  that  the  fossil  remains  of  aquatic  animals  generally  i)ossess 
inherent  and  unmistakable  evidence  as  to  the  chariwter  and  ([uality  of 
the  respective  bodies  of  water  in  which  were  <leposited  the  sedimentary 
rocks  which  are  now  found  to  contain  them  was  recognized  at  an  early 
date,  and  the  ch&racter  of  that  evidence  is  such  that  there  never  has 
been  any  important  disagreement  among  geologists  as  to  its  trust- 
worthiness.*  Indeed  they  usually  and  properly  assume  that  there  is  as 
little  room  for  reasonable  doubt  as  to  the  quality  of  the  water  in  which 
each  fossil  aquatic  fauna  lived  as  would  be  the  case  if  those  wat^^rs 
were  still  subject  to  a  gustsitory  test  or  to  chemical  analysis.t  Admis- 
sible evidence  as  to  the  quality  of  the  water  relates  only  or  mainly  to  the 
l)resence  and  comparative  proportion  of  salt  in,  or  to  its  absen<re  from, 
the  various  bwlies  of  water  which  have  existed  during  gt^ologicral  time, 
and  in  which  sedimentary  deposits  were  made.  In  othei*  words,  it  is 
the  kind  of  evidence  that  indicat^es  whether  those  waters  were  fresh, 
brackish,  or  of  marine  saltness.  Such  evidence  indicates  whether  the 
water  in  which  a  given  formation  was  deposited  was  marine,  estuarine, 
lacustrine,  or  tluviatile,  and  all  this  evid(»nce,  although  relating  to 
physical  questions,  rests  upon  comparisons  of  fossil  renmins  of  aquatic 
faunas  with  corresponding  i)arts  of  members  of  now  living  faunas  whose 
structural  characteristics  and  restrictions  of  habitat  are  known.  The 
marine  so  greatly  preponderate  over  all  other  kinds  of  a<iaatic  faunas 
that  it  is  convenient  in  discussing  the  sedimentary  formations  to  make 
tlie  genera]  distinction  of  marine  and  nonmarine,  the  former  term  not 


*  The  criteria  of  the  fharact'Cr  of  formerly  existing  bodies  of  wat«*r  are  discuHHed 
in  Essay  vii,  but  they  are  briefly  referre<l  to  here  in  disnissinjj  thv  Mubjoct  of  this 
essay. 

tit  is  probable  that  the  earliest  oceanic  waters  were  much  less  salt  than  are  those 
of  the  present  day  because  the  earth  has  ever  since  been  subjected  to  a  process  of 
leaching,  with  the  oceans  as  a  reservoir,  but  the  comparisons  here  made  apply 
mainly  to  comparatively  late  portions  of  geological  time. 
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needing  definition,  the  latter  hvmg  applied  t<>  all  faunas  that  are  re- 
garded as  having  lived  in  either  brackish  or  fresh  waters. 

In  making  practical  application  of  the  evidence  which  has  been  re- 
ferred to,  it  is  the  general  conditions  which  are  indicated  by  the  special 
that  will  most  need  to,  be  considered.  For  example,  the  marine  char- 
acter of  a  fauna  having  been  ascertained,  the  conclusion  is  legitimate, 
in  the  absence  of  conflicting  evidence,  that  the  area  which  constituted 
its  habitat  was  bordered  wholly  or  mainly  by  other  marine  area«,  and 
that  their  sediments  and  faunas  blended  to  a  greater  or  less  extent  with 
one  another.  In  other  words,  such  a  fauna  indicates  that  its  habitat 
was  part  of  a  great  oceanic  expanse  which  was  occupied  by  other 
more  or  less  similar  faunas. 

In  case  a  fossil  aquati<*.  fauna  should  present  intrinsic  evidence  of  its 
brackish  water  origin  the  inference  would  be  legitimate  that  its  habitat 
was  either  an  estuary  or  an  inland  sea,  and  in  case  the  fauna  should 
prove  to  be  of  fresh  waUir  origin  we  must  conclude  that  the  habitat 
was  either  a  river  or  a  lake.  In  all  of  these  nonmarine  cases  the  habitat 
had  more  definite  boundaries  than  could  have  been  the  case  with  that 
of  any  marine  fauna,  and  usually,  but  not  necessarily  always,  a  non- 
marine  formation  has  a  less  geograithical  extent  than  have  marine  for- 
mations. It  is  time  that  an  estuary  fauna  blends  in  part  with  the 
adjacent  marine  fauna  on  the  one  hand  and  with  the  fluviatile  fauna  on 
the  other,  but  its  other  limits  are  shore  lines  such  as  alone  constitute 
the  faunal  boundaries  of  all  other  nonmarine  bodies  of  water. 

The  estuarine,  fluviatile,  or  lacustrine  origin  of  a  deposit  or  formation 
having  been  ascertained  by  means  of  the  character  of  its  fossil  remains, 
aisled  by  the  accompanying  physical  indications,  imi>ortant  inferences 
are  to  be  drawn  as  to  the  geographical  conditions  which  prevailed  in 
that  region  at  the  time  of  its  deposition.  For  example,  the  existence 
of  an  estuary  deposit  implies  that  contemporaneously  with  its  deposi- 
tion there  was  an  adjacent  body  of  marine  water,  and  also  a  large  land, 
if  not  a  continental,  area  which  was  drained  by  the  inflowing  river.* 
Again,  every  lake  or  inland  sea,  the  former  existence  of  which  may  be 
determined  by  the  character  of  the  fossil  aquatic  fauna  which  the  for- 
mation representing  it  contains,  was  necessarily  surrounded  by  a  broa<l 
land  area. 

The  foregoing  remarks  ai>ply  to  methods  of  distinguishing  between 
formations  of  marine  and  nonmarine  origin,  and  to  the  legitimate 
inferences  that  may  be  drawn  from  them,  respectively,  as  to  the  physical 
conditions  which  ])revailed  while  they  were  accumulating.  In  closing 
this  essay  it  is  desirable  to  i)resent  some  remarks  upon  the  relative 
value  in  practical  geological  field  work  of  the  fossils  found  in  marine 
and  nonmarine  formations,  respectively. 

That  the  fossil  remains  of  marine  faunas  are  far  more  valuable  as  in- 


■  Tliere  an',  of  course,  estuaries  at  the  mouths  of  those  rivers  which  flow  into  lakes, 
but  brackish  water  estuaries  oiilv  are  here  referred  io 
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(iicators  of  the  chronological  divisioni*  of  the.  geological  scale  and  of  the 
correlation  of  its  divisions  in  different  parts  of  the  world  than  are  those 
of  nonmarine  fannas  is  apparent  to  everyone  who  is  familiar  with  even 
the  general  facts  of  biological  geology,  but  it  does  not  follow,  and  it  is 
not  true,  that  the  latter  are  intrinsically  less  valuable  than  are  the  for- 
mer in  field  studies  of  practical  geology.  For  this  practical  work  both 
marine  and  nonmarine  fossils  are  treated  by  the  empirical  method 
already  explained,  and  both  are  found  to  characterize  the  respective 
formations  in  the  same  manner. 

'  Certain  conditions,  however,  give  each  an  advantage  over  the  other 
under  different  circumstances.  For  example,  the  geographical  range 
of  the  nonmarine  invertebrate  fossil  faunas,  especially  those  of  fresh 
water,  having  been  sharply  defined  by  shore  lines,  the  species  which 
constituted  them  are  to  that  extent  more  characteristic  of  the  forma- 
tions in  which  they  occur  than  is  the  case  \iith  marine  faunas.  Cer- 
tain species  of  the  latter  faunas,  as  already  shown^  usually  ranged 
beyond  the  limits  of  the  area  which  was  occupied  by  each  fauna  as  a 
whole. 

Nonmarine  formations  as  a  rule  occur  singly  in  a  series  of  marine 
formations,  in  which  case  the  vertical  as  well  as  the  geographical  range 
of  their  invertebrate  species  is  sharply  defined.  It  is  true  that  in  the 
interior  portion  of  North  America  there  is  a  continuous  series  of  fresh 
water  formations  and  that  certain  of  the  si)ecies  range  from  one  into 
another.  These,  however,  are  notable  exceptions  to  the  rule  referred 
to,  and  they  at  most  only  make  such  nonmarine  faunas  equal  to  the 
average  marine  fauna  as  regards  exceptional  vertical  range  of  species. 
Again,  nonmarine  formations  usually  have  the  advantage  of  the  pres- 
ence of  remains  of  plants  and  of  land  vertebrates  and  invertebrates, 
which  in  marine  formations  are  usually  so  extremely  rare  as  to  be 
unavailable. 

On  the  other  hand,  marine  faunas  embrace  such  a  wide  diversity  of 
forms  as  compared  with  the  nonmarine,  and  their  progressive  and  dif- 
ferential evolution  from  epoch  to  epoch  has  been  so  much  greater  that 
they  offer  as  faunas  much  more  abundant  means  for  the  characteriza- 
tion and  identification  of  formations.  It  is  clear,  however,  that  the 
opinion  which  some  geologists  have  expressed  or  implied  that  the  fos- 
sil contents  of  nonmarine  formations  are  of  little  value  in  practical 
geological  investigation  is  not  well  founded.  The  following  are  the 
principal  conclusions  readied  in  the  foregoing  discussions: 

Formations  being  the  only  true  units  of  local  or  regional  strati- 
graphic  classification,  their  correct  identification  is  the  first,  and  an  in- 
dispensable, step  in  the  practi(».al  field  work  of  structural  geology. 

Although  formations  as  such  have  only  a  i)hysical  existence,  their 
biological  characteristics  are  always  the  best,  and  often  the  only,  means 
of  their  identification,  and  therefore  the  exhaustive  study  of  fossils  is 
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of  pai-amouiit  iiuportanco  in  connection  with  all  practical  iuvcHtiga- 
tions  of  that  kind. 

The  value  of  fossils  in  this  respect  is  as  purely  practical  as  is  tiiat 
of  any  other  aid  to  geological  investigation,  and  it  may  be  made  avail- 
able without  reference  to  their  great  value  in  other  respects. 

Although  all  fossil  remains  are  valuable  for  this  practical  use,  those 
of  aquatic  faunas  are  more  valuable  than  any  others. 

Remains  of  nonmarine  faunas  are  of  similar  value  for  this  purpose 
to  those  of  marine  origin. 
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IV.    THE  RELATION  OF  BIOLOGY  TO  SYSTEMATIC!  AND  HISTORICAL 

GEOLOGY. 

The  preceding  essay  was  devoted  to  discussions  showing  the  im- 
portance of  all  fossil  remains  as  well  as  the  interrelative  value  of  the 
different  kinds  of  the  same  in  the  i)ro8efution  of  geological  field  work. 
A  leading  object  of  that  essay  was  to  show  that  fossils  constitute 
the  most  important  of  the  distinguishing  charactfiristics  of  all  sedi- 
mentary formations  and  also  the  principal  means  of  their  identifica- 
tion as  physical  units  of  stratigraphic  classification  within  any  district 
or  region.  This  essay  is  devoted  to  discussions  of  the  more  general 
relation  of  fossil  remains  to  geological  investigation ;  that  is,  to  general 
discussions  of  the  relation  of  biology,  the  science  which  they,  together 
with  living  animals  and  plants,  represent,  to  certain  of  the  broader 
subjects  of  geological  study.  These  subjects  embrace  systematic  ge- 
olgy,  or  the  general  classification  of  the  stratified  ro(*ks  of  the  earth, 
historical  geology,  or  the  establishment  of  that  classification  upon  a 
chronological  basis,  and  correlative  geology,  or  the  adjustment  to  one 
another  of  the  ftill  chronological  series  of  stratified  rocks  which  occur 
on  each  continent  or  large  division  of  the  same.  The  latter  subject, 
however,  will  be  more  specially  discussed  in  Essay  vi. 

It  has  been  made  apparent  in  the  prece<ling  essays  that  each  case 
of  structural  classification  of  stratified  rocks  based  upon  formations  a^s 
physical  units  is  independent  of  all  others,  and  that  its  application  is 
necessarily  of  limited  geographical  extent,  because  formations  are  them- 
selves thus  limited.  It  therefore  follows  that  the  structural  geology 
of  any  district  or  region,  embracing  even  an  extensive  series  of  forma- 
tions, may  be  practically  and  thoroughly  investigated,  as  regards  both 
scientific  accuracy  and  economic  requirements,  independently  of  that 
of  any  other  district  or  region,  especially  of  those  regions  which  are 
not  adjacent.  It  is  now  to  be  shown  how  the  multitude  of  series  of  for- 
mations thus  locally  classified  throughout  the  world  have  been  grouped 
into  a  universal  system  of  classification  in  connection  with  a  scale  hav- 
ing its  divisions  arranged  in  chronological  order. 

The  grandest  and  most  (M)mprehensiYe  of  the  ideas  M'hich  were  c^n- 
ceive<l  and  developed  by  the  early  geologists  relates  to  tlie  construc- 
tion of  this  scale  and  the  consequent  reduction  of  geology  to  a  univer- 
sal system^  but  it  is  remarkable  that  although  this  idea  is  now  known 
to  have  an  almost  exclusively  biological  basis,  its  original  conception 
was  not  the  result  of  correct  biological  knowledge  as  now  understood, 
but  of  empirical  observation  of  physical  and  biological  fswts  and  a 
sagacious  x>6rception  of  their  interrelation. 

It  is  true  that  while  the  early  geologists  relied  mainly  upon  fossils  as 
indicators  of  the  relative  age  of  formations,  the  belief  was  at  first 
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aoiiiewliat  geueral  amoug  them  that  the  cousolidatiou  of  the  sedimen- 
tary rocks,  and  also  in  part  their  displacements,  were  secularly  accom- 
plished and  therefore  that  such  conditions  are  to  that  extent  indicators 
of  their  relative  age;  but  these  views  did  not  long  survive. 

When  the  fossil  faunas  and  floras  which  characterize  each  of  a  given 
series  of  sedimeqtary  formations  are  compared  with  those  which  sev- 
erally characterize  the  formations  of  the  next  preceding  and  aiw- 
ceeding  series,  and  the  whole  are  systematically  compared  with  living 
faunas  and  floras,  there  is  to  be  observed  among  those  fossil  forms,  when 
studied  in  connection  with  an  unbroken  vertical  range  of  formations, 
an  order  of  successive  changes  and  modifications  indicative  of  a  general 
advance  in  biologi(?al  rank  and  also  an  indication  of  structural  relation- 
ship. Furthermore,  when  the  faunas  and  floras  of  a  given  series  of 
formations  are  compared  with  those  of  other  series  in  other  parts  of  the 
world,  it  frequently  appears  that  there  is  a  close  similarity  between 
those  of  a  certain  i)ortion  of  each  series  which  Indicates  their  correla- 
tion. In  such  cases  an  order  of  biological  rank  is  to  be  observed  sim- 
ilar to  that  which  was  observed  in  the  originfil  case.  It  also  frequently 
occurs  that  the  range  of  rank  is  found  to  be  greater  in  one  or  both  direc- 
tions than  is  to  be  observed  in  other  cases.  By  such  means  a  knowl- 
edge of  the  order  of  faunal  and  floral,  as  well  as  of  stratigraphical,  suc- 
cession far  ])eyond  that  which  could  be  obtained  in  any  one  regi(m,  has 
been  acquired. 

It  is  upon  such  empirical  facts  as  these  that  the  early  geologists 
based  their  investigations  concerning  the  chronological  arrangement 
of  the  sedimentary  formations  of  the  earth,  the  grand  result  of  which 
was  the  adoption  of  a  general  scheme  and  the  construction  of  a  corre- 
sponding scale  for  their  classification.  This  scale,  which  in  its  present 
condition  is  a  masterpiece  of  inductive  reasoning,  necessarily  originated 
in  Eiirope,  because  it  was  there  that  geology  was  first  systematically 
studied,  and  it  is  there  also  that  its  adaptation  is  more  complete  than 
elsewhere.  The  first  of  the  two  following  tables,  the  one  to  which,  for 
the  sake  of  convenience,  the  date  1840  is  given,  represents  the  scale  in 
a  condensed  form  as  it  was  re(*ognized  and  approved  by  leading  geolo- 
gists at,  and  a  few  years  both  prior  and  subsequent  to,  the  date  men- 
tioned.' 

The  second  table,  the  one  bearing  the  date^  1890,  has  been  compiled 

'It  is  uot  my  purpose  to  discuKN  historicaHy  any  of  the  (|ueBtionH  referre<l  to  in 
these  essays,  hut  it  is  projier  to  remark  that  Ciivier  aiiid  Hronji^niart  seem  to  have 
been  the  first  t<»  apply  )»aleoiitology  to  the  study  of  structural  jifeolofjy  (1800-1812), 
and  that  William  Smith  did  the  saime,  apparently'iudependently  of  the  two  authors 
just  named,  in  ISIIJ.  1S17.  In  1H19  Brongnlart  advanced  the  idea  of  correlating  dis- 
tinctly separat4»d  formations  by  means  of  fossils.  After  the  latter  date  these  i<leas 
rapidly  gained  aei-eptaiiee,  and  the  first  ste])8  towanl  the  eoustrnetion  <»f  a  general 
geological  scale  soon  followed. 
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from  European  text-books  of  geology,  and  is  intended  to  represent  the 
scale  as  it  is  now  generally  ac^cepted  and  approved  by  geologists.  It 
will  of  course  be  understood  that  only  a  general  outline  of  the  great 
scale  which  has  been  established  by  the  concurrent  labors  of  European 
geologists  is  represented  by  these  tables,  but  they  are  deemed  sufficient 
for  illustrating  the  following  remarks  and  discussions. 


Condetuted  Hvale  of  Ihe  fimsilifcrouH  rovksy  .Yo.  /,  184tf,* 


Recent  and  Postplioceue. 


Pliocene 
Miocene . 
Eocene . . 


Tertiary. 


MaeBtricht 

White  Chalk . . . 
Chloritic  Series 

Gault 

Neocomian 


>  ('retai'^JOUH 


Wealden . 


Purbeck  Beds 

Portland  Stone.. 
Kimmeridge  Clay 

Coral  Rag 

Oxford  Clay 

Great  Oolite 

Inferior  Oolite  . . . 
Lias 


*  JiiraHsic 


Upper  New  Red  Sandstone Triassic. 

Lower  New  Red  Sandstone Permian 


Coal  Measures 

Mountain  Limestone 


X 

s 


Carboniferous 


Old  Re<l  Sandstone , D«'voiiiaii 


Upi>cr  Silurian , > 

Lower  Silurian \  Silurian 


Cambrian  t Cauibriau  f , 


Secondary. 


Primary. 


Condensed  scale  of  the  fos8ilif(Toua  rocke^  So,  ;.^,  X6'fHJ, 


Recent  and  Postplitx'eue. 


Pliocene  . . 
Miocene . . 
Oligocone 
Eocene . . . 


Tertiary (-enozoir. 


*At  the  date  here  indicated  there  was  much  difference  of  opinion  as  to  the  proi>er 
method  of  dividing  the  scale.  This  table  is  intended  to  represent  the  leading 
opinion,  mainly  as  expressed  by  Lyell. 
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Condemed  scale  of  the  fostiliferoua  rocks,  No.  2,  i590— Contiuued, 


Danian 

Senouian 

Turonian  . . . 
Ceuomanian 

Gault 

Neocouiiau  . , 


Cretaceous 


I'ortlandian 

Oxfordian 

Bathouiau 

LiuH,  or  Scbwarz<*u  Jura 


JurasMic. 


Bhiptic 

Kenper 

Muschelkalk 
Bunter 


Tria88ic 


MeMozoic. 


Permian,  or  Dias . 


Coal  Measures 

Millstone  Grit 

CarboniferouH  Limestone  . . 


C/arbouiferous 


Upper  Devonian 

Middle  Devonian )  Devonian 

Lower  Devonian 


I  Paleozoic. 


Upper  Silurian 


I 


Lower  Silurian , . . , , S 


Silurian 


Ui>per  Cambrian 


l 


Lower  Cambrian \ 


Cambrian 


It  was  the  iutention  of  the  founders  of  this  scale,  as  it  is  and  has 
been  of  all  other  geologists,  that  it  should  represent  the  whole  of  geo- 
logical time  from  the  beginning  of  life  upon  the  earth  until  the  begin- 
ning of  the  epoch  of  human  history,*  and  that  its  divisions  in  the  order 
in  which  they  are  named  in  the  tables  should  represent  consecutive 
portions  of  that  time.  It  is  necessarily  assumed  that  each  of  these 
time  divisions  was  represented  by  sedimentary  deposits  wherever  dur- 
ing its  continuance  bodies  of  water  existed  upon  the  earth,  and  where 
they  did  not  exist  tlie  passage  of  time  was  not  recorded  at  all,  or  that 
it  was  not  so  recorded  as  to  be  understood  without  reference  to  the 
aqueous  record  as  represented  by  the  scale.  That  is,  it  is  necessarily 
assumed  that  although  during  every  epoch  of  geological  time  there 
w^ere  i>ortions  of  the  earth's  surface  upon  which  no  sedimentary  de- 
posits were  nia<le  because  they  were  theu  above  water  level,  there  were 
during  every  epoch  large  portions  of  it  beneath  waters  which  were 
constantly  depositing  sediments.  Thus,  contemporaneously  with  such 
breaks  in  sedimentation  within  certain  regions  as  have  just  been  men- 


*Thi8  8tat<*ment  may  be  taken  as  a  definition  of  the  term  gcoloj^ical  time,  in  the 
use  of  which  term  no  direct  reference  is  made  to  siderial  time. 
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tioned,  sediuientatiou  was  eoutimious  and  comparatively  undistiirbeil 
in  others.  Therefore,  notwithstanding  tlie  occurrence  of  nanierous  and 
extensive  breaks,  there  has  been  an  abundant  and  continuous  sedimen- 
tary record  made  for  the  whole  earth.  It  is  to  this  continuous  record 
that  the  great  geological  scale  is  applied.  Although  the  statement  that 
sedimentation  has  been  continuous  upon  the  larger  part  of  the  earth's 
surface  during  every  epoch  of  geological  time  now  accords  with  the 
views  of  all  geologists,  it  will  be  seen  by  proposition  3,  on  page  291  that 
in  certain  particulars  it  does  not  agree  with  those  of  the  early  geolo- 
gists; but  this  matter  will  be  discussed  on  following  pages. 

In  dividing  and  subdividing  the  scale  geologists  have  generally  rec- 
ognized three  grades  of  divisions,  as  is  shown  by  the  three  columns  of 
names  in  each  of  the  two  preceding  tables,  the  second  grade  being 
subordinate  to  the  tirst,  and  the  third  to  the  second.  The  divisions  of 
the  first  grade  are  general,  only  three  in  number,  and  evidently  very 
unequal  as  to  the  actual  duration  of  time  represented  by  eac^h.  Those 
of  the  second  grade  are  more,  and  those  of  the  third  still  more  special. 
The  divisions  of  the  third  grade  may  each  be  locally  represented  by  a 
single  formation  or  by  mon^  than  one.  That  is,  formations  are  not  the 
natural  units  of  this  scale. 

The  ditterent  divisions  of  eai».h  of  these  three  grades  are  unequal  to 
one  another,  but  for  convenience  of  classift(?ation  they  are  treated  as 
of  similar  rank  in  each  grade.  It  is  not,  however,  to  be  understood 
that  the  different  di\isions  of  the  same  grade  represent  at  best  more 
than  a  remote  approximation  to  equal  portions  of  time  or  to  equal 
average  advances  of  animals  and  plants  in  biographical  rank  Besides 
this,  the  sedimentary  accumulations  which  represent  any  one  of  the 
divisions  of  the  respective  grades  may  be  many  times  greater  than 
those  of  another  division  of  the  same  grade,  but  the  bulk  of  formations 
is  not  an  index  of  the  relative  length  of  time  within  which  each  was 
accumulated,  because  the  rate  of  sedimentary  accumultion  was  always 
extremely  variable. 

In  discussing  the  divisions  of  such  a  classification  as  these  tables 
represent  it  is  desirable  that  for  the  sake  of  clearness  of  statement  each 
of  them  should  have  both  a  structural  and  chronological  designation^ 
That  is,  the  general  designjition  given  to  each  of  the  assemblages  of 
strata  which  constitutes  a  divisicm  oi'  subdivision  in  such  a  classification 
ought,  if  i)i;acticable,  to  have  a  time  correlative.  The  general  fiiilureof 
authors  to  agree  upon  such  a  plan  is  doubtless  due  to  the  natural  dif- 
culty  of  correlating  a  (chronological  idea  with  physical  objects  which 
among  themselves  are  of  unequal  quantity  and,  to  a  certain  extent,  of 
variable  quality.  In  my  own  writings,  however,  I  have  generally  used 
the  term  epoch  as  a  time  correlative  of  formation,  and  the  term  age  as  a 
time  correlative  of  system,*  but  for  lu'esent  convenience  I  shall  vary  my 
(Histom  in  the  latter  respect  which  will  be  tlie  less  objectionable  because 


Sec  for  example.  Geology  of  Iowa,  White,  1870,  vol.  i,  p.  25. 
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the  custom  of  geologists  has  not  been  unil'onn  as  to  the  general  desig- 
nation given  to  each  of  the  three  grades  represented  by  the  tlnee  col- 
umns of  the  tables.  In  referring  to  and  discussing  these  tables  I  shall 
therefore  apply  the  time  term  stage  instead  of  age  to  systems  or  divisions 
of  the  second  grade  or  middle  column  of  the  tables  and  the  term  sub- 
stage  to  the  divisions  of  the  third  grade  or  lelt  hand  column. 

It  will  be  seen  by  the  foregoing  statements  that  althongh  the  great 
scale  in  its  entirety  is  comprehensive  and  trustw^uthy  it  is  indetinite 
and  unequal  in  its  divisions  and  subdivisions,  respectively.  The  sig- 
nificance of  this  indefiniteness  and  inequality  is  made  more  or  less 
apparent  in  the  discussions  which  are  recorded  on  following  pages. 

Although  the  purpose  of  this  scale  is  the  classification  of  the  sedi- 
mentary rocks  of  the  earth  its  real  units  are  not  physical  but  chronc- 
logieal.  That  is,  formations  are  not  the  units  in  this  case  as  they  are 
in  the  structural  geology  of  districts  or  limited  regions,  but  these  units 
are  such  divisions  of  time  as  are  indicated  bv  the  successive  changes 
in  the  structure  and  character  of  the  animals  and  plants  which  have 
existed  upon  the  earth  from  the  beginning  of  life  until  now.  It  is  true, 
as  has  already  been  shown,  that  the  chnmological  order  of  succession 
of  a  few  formations  may  sometimes  be  determined  within  limited  regions 
by  means  of  their  actually  observed  superposition,  without  reference 
to  the  fossil  remains  which  they  may  contain.  Such  a  method  of  de- 
termining that  order,  however,  is  wholly  inade^piate  for  general  pur- 
poses because  opportunities  for  observing  successive  cases  of  super- 
position are  comparatively  rare  and  because  formations  never  i):)ssess 
any  other  than  biological  chara<*teristics  which  originally  could  have 
suggested  the  idea  of  their  age  with  refer«Mice  to  the  full  course  of 
geological  time.  Therefore,  a  rational  scheme  of  universal  stratigraphic 
classification  can  have  no  other  than  a  biological  basis.  That  is,  its 
real  basis  must  be  the  evidence  which  fossils  afi'ord  of  the  progressive 
evolution  of  organic  forms  during  the  i)rogress  of  geological  time  and 
the  various  divisions  and  subdivisions  of  a  resulting  si'ale,  while  they 
must  of  necessity  be  h)cally  recognized  with  refereniM?  to  formations 
and  systems,  must  coincidt*  with  widely  recognizable  secular  stages  in 
the  progress  of  the  evolution.  In  short,  the  true  basis  of  such  a  scheme 
of  chissification  is  essentially  a  great  biological  itlea  to  which  material 
expression  is  given  by  its  application  t^)  the  successive  iU'cumulations 
of  sedimentary  deposits  which  now  constitute  the  stratified  rocks  of 
the  earth. 

A  comparison  of  the  two  i>receding  tables,  although  they  represent 
only  an  abridgment  of  the  great  scale,  will  show  at  a  glance  how  well 
the  early  geologists  accomplished  the  work  of  constructing  it.  It  will 
be  observed  that  after  more  than  tiftv  years  of  active  scientific  investi- 
gation  the  only  essential  changes  that  have  been  fbuud  necessary  are 
the  filling  of  a  few  gaps  and  the  more  complete  definition  of  the  Cambrian 

11.  Mis.  Ill,  pt.  2- ID 
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system  at  its  base.  Still,  it  is  a  fa(*t  that  those  jiioneers  of  geological 
science  builded  better  than  they  knew,  for  they  a<?coinplished  their  work 
at  a  time  when  the  views  of  naturalists  upon  the  vitiil  principles  of 
biology  were  radically  ditterent  from  those  which  now  prevail.*  They, 
therefore,  misconceived  the  tr\ie  character  of  the  basis  of  the  scheme 
upon  which  they  constructed  their  scale,  and  yet  their  structure  remains 
without  need  of  material  change  after  a  revolution  in  the  methods  of 
thought  upon  the  subjects  to  which  its  fundamental  idea  pertains,  the 
equal  of  which  has  never  been  known  in  the  history  of  scientific  inves- 
tigation.t  That  is.  the  s(*ale,  notwithstanding  their  misconception  of 
its  underlying  principles,  was  constructed  in  a<;cordance  with  certain 
immutable  facts  which  they  used  wisely  in  their  structure  but  inter- 
preted wrongly  i\s  to  the  relation  to  those  principles  of  the  fiwjts  which 
they  so  clearly  perceived.  It  is  to  their  erroneous  interj)retation  of 
fa^ts  and  the  intiuence  which  that  interpretation  has  had  upon  later 
investigators  that  I  now  desire  to  call  special  attention. 

Although  the  scale  now  in  use  was  established  before  the  truth  of 
the  progressive  evolution  of  organic  fornis  was  accei)ted  by  naturalists 
and  when  all  differences  between  those  forms  was  believed  to  be  due 
to  special  creations,  general  progression  in  average  biological  rank  dur- 
ing geological  time  was  perceived  by  the  early  geologists  as  well  as  by 
those  of  the  present  day,  but  with  them  it  was  the  perceptiwi  of  a  progres- 
sive succession  in  rank  of  faunal  and  tioral  groups  of  great  assemblages 
of  organic  forms,  and  not  the  recognition  of  the  i)rinciple  of  evolution. 
Therefore  they  sought  methods  of  explaining  the  facts  and  conditions 
which  they  observed  with  reference  to  the  geological  scale  which  they 
had  established  that  should  a(?cord  with  the  biological  views  which 
then  prevailed,  and  which  were  largely  of  a  supernatural  character. 
Indeed,  in  the  absence  of  the  now  prevalent  natural  method  of  exi)]ain- 
ing  these  facts  the  supernatural  method  of  the  early  geologists  seems 
to  have  been  necessarv. 

The  following  deductive  propositions  which  now  remind  a  njituralist 
of  the  articles  of  a  creed  more  than  of  a  stati»ment  of  scientific  princi- 
ples, are  i>resented  as  indicating  the  fundamental  ideas  held  by  the 
early  geologists  in  connection  with  the  construction  of  the  geological 
scale  and  as  illustrating  the  state  of  prevalent  opinion  among  leading 
geologists  upon  biological  subjects  in  their  time.     It  is  true  that  no  one 

"  It  is  true  that  <luriii»i  thosii  early  years  of  jroolojjjic'al  invostijj^ation  there  were  a 
few  advaiK'cd  thinkers  who  lield  a  belii'f  in  tlu*  projijressive  evohition  of  all  orj^anic 
forms,  but  their  views  wore  then  at  best  only  tolerated  by  the  ^^r^^at  body  of 
natnralists. 

tThis  revolntion  oeenrred  abont  midway  of  the  time  tliat  is  discussed  with  refer- 
ence to  the  two  ])reeedinj?  tables — that  is.  about  midway  between  1S40  and  1893. 
The  fact  that  this  time  embraces  nearly  the  whole  history  of  really  srientilie  jjeolog- 
ical  investigation  is  suj^j^estive  of  a  hope  that  within  less  than  a  like  number  of 
years  all  the  inherited  effects  of  the  erroneous  views  of  the  jdoneers  upon  biological 
geology  will  have  been  eliminated. 
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• 

author  has  ever  published  these  propositions  in  the  exact  form  in 
which  they  are  here  presenti^d,  but  I  have  formulated  them  from  the 
published  utterances  of  numerous  authors  and  from  my  personal  recol- 
lections of  an  active  participation  in  geological  work  during  a  number 
of  years  immediately  preceding  the  great  revolution  in  methods  of  bio 
logical  thought  and  investigation  which  has  been  referred  to.  In  stat- 
ing these  x)roposition8  reference  is  necessarily  made  to  the  divisions  and 
subdivisions  of  tjie  table  on  page  28(5,  representing  the  geological  scale 
for  1840,  and  to  the  paragraphs  preceding  and  following  it.  These 
propositions  are: 

(1)  That  every  species  of  auimalH  aud  plants,  both  living  and  extinct,  was  speciaHy 
created,  and  that  they  are,  and  always  have  been,  immutable.  That  genera,  and 
also  the  higher  groups  into  which  both  the  animal  and  vegetable  kingdoms  are  sys- 
tematically divisible,  are  categories  of  creative  thought,  and  that  they  also  are  im- 
mutable. 

(2)  That  although  secular  extinction  of  certain  species,  and  even  genera,  occurred 
during  every  stage  of  the  geological  scale,  at  the  close  of  each  stage,  except  the 
Tertiary,  all  life  upon  the  earth  was  simultaneously  destroyed,  and  that  at  the  close 
of  each  substage  life  was  at  least  in  large  part  destroyed. 

(3)  That,  at  the  close  of  each  stage  coincidently  with,  and  the  divinely  ordained 
instrument  of,  the  complete  extinction  of  life  there  was  a  universal  physical  catas- 
trophe, and  that  the  close  of  each  substage  was,  at  least  in  part,  physically  catastro- 
phic. 

(4)  That  all  life  for  each  successive  stage  was  created  anew. 

(5)  That  the  life  of  each  stage  embraced  specially  ordained  generic,  or  more  gen- 
eral, types  Avhich  were  distinctive  of  and  peculiar  to  it,  and  that  the'r  distribution 
was  world-wide. 

(6)  That  there  was  a  special  ordination  of  charact4.»ristic  types  for  each  substage, 
which  received  world-wide  and  simultaneous  distribution  within  its  narrow  time 
limits. 

(7)  That  no  identical  and  few  similar,  specitic  forms  were  created  for  any  two  or 
more  stages. 

(8)  That  the  world-wide  distribution  of  the  distinctive  types  of  animals  antl  )dants 
which  were  ordained  to  characterize  any  stage  or  substage  was  effected  in  <onnec- 
tiou  with  the  act  by  which  their  respective  faunas  and  tioras  were  created;  or  that 
in  the  case  of  species  not  having  a  world-wide  distribution  the  typical  integrity  of 
faunas  and  floras  was  preserved  by  the  introduction  of  representative,  that  is,  closely 
similar,  but  distinct  species. 

(9)  That  by  creative  design  the  average  biological  rank  of  each  new  creation  was 
higher  than  that  of  the  next  preceding  one. 

(10)  That  upon  the  fossilizable  parts  of  the  animals  and  plants  which  were  cre- 
ated for  each  stage,  aud  upon  those  designed  to  characterize  each  substage,  was 
impressed  not  only  their  own  structural  features,  but  recognizable  evidence  of  their 
chronological  ordination. 

These  propositions  represent  only  those  views  of  the  pioneer  geolo- 
gists which  pertain  to  biological  geology.  Other  views  which  were 
held  by  them  are  unassailable,  even  in  the  light  of  the  present  advance 
of  science,  and  their  biological  views  are  not  introduced  here  for  the 
purpose  of  disparagement,  but  to  show  that  they  gave  origin  to  certain 
erroneous  methods  which  are  in  part  retained  as  an  inheritance  by 
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some  i)aleoiit()logists  *  even  tlioiigli  they  ostensibly  iu^eept  the  priiiei- 
plesof  modern  biology. 

It  is  evident  from  the^e  propositions  that  th«*  metliocls  a<lo|)ted  by 
the  early  geoh)gists  of  exphiining  the  phenomena  with  wliich  they  hiwl 
to  deal,  when  any  explanation  was  attempte<l,  were  based  npon  a  belief 
in  the  snpernatnral  origin  an<l  <lirect  divine  ordination  of  those  phe- 
nomena, an«l  not  npon  what  is  now  ac(jei)ted  as  a  eorre<'t  knowledge  of 
natnral  laws.  It  will  also  be  seen  that  among  tiieir  lejuling  i<leas  was 
that  of  sharp  delinitiou,  not  only  of  all  the  forms  of  animal  and  vege- 
table life,  but  of  the  divisions  of  the  geological  seale,  and  consequently 
of  all  the  divisions  of  geological  time.  Of  all  the  ideas  which  they 
conceived  and  held,  to  which  proper  exception  can  hv  tak«Mi,  the  intlu- 
enee  of  the  one  Just  mentioned,  notwithstanding  its  inconsistency  with 
natural  laws,  has  evidently  i)roduced  the  most  lasting  inriuence  upon 
modern  geology.  Some  of  the  effects  of  this  inrtuence  will  be  shown 
in  the  following  propositions  and  in  the  n^nnirks  which  follow  them 
res])ectively. 

The  foregoing  i)ropositions  relate*  to  what  were  regarde<l  by  the  early 
geologists  as  fundamental  i<leas  in  the  construction  of  the  geological 
scale,  while  the  following  relate  to  those  ideas  which  are  now  held  to 
constitute  its  true  basis  because  they  only  aecord  with  natural  laws. 
These  are  there for«»  essentially  a  counter  statement  of  t\w  i)receding 
l)ro])ositions,  but  the  principal  object  of  their  pre])aration  is  to  |)oint 
out  the  true  relation  of  biology  to  syst<»matic,  hist4)rical  and  <'orrelative 
geology.  They  consist  largely  of  the  statement  of  certain- of  the  prin- 
ciples involved  in  the  theory  of  organic  evolution,  but  they  are  by  no 
means  intended  as  a  full  statement  of  those  p]inciph\s,  nor  are  they 
presented  for  the  purposeof  either  discussing  ordetining  them  as  such. 
That  is,  the  statements  aremtule  not  for  the  pur])os(»  of  fornndly  enun- 
ciating these  principles,  but  for  the  pur])ose  of  making  j)ractical  appli- 
cation of  them  to  the  subject  in  hand.  1  have  selected  for  statenu'ut 
and  comment  such  of  them  as  1  believe  to  lM'acc(»pted  by  all  naturalists 
whoiidmit  the  truth  of  organic  evolution,  and  1  make  such  api)lication 
of  them  as  1  believe  will  necessarily  commend  itself  to  all  gcoh)gists 
who  admit  that  truth  and  its  applic'ability  to  biological  geology. 

These  propositions  are  m)t  intended  to  embrac'C  the  whole  range  of 
biological  geology,  but  only  such  of  its  leading  principles  as  are  discuss«»d 

*  Am  a  riiK'  I  do  not  use  tin*  term  paleontolojrist  to  iinlicatf  a  «;;eolojriHt  wlio  pvose- 
ciitrs  his  iuvpstij^atioiis  mainly  from  a  biolo;'i<'al  stan(li>oint.  Ho  has  no  mori'  uova\ 
of  a  Hj)erial  desiji^nation  than  omi  wlio  <l«'votrs  hiniKclf  to  jr««olo«ji<'al  dynamics  or  to 
8tratigraj)hy,  and  nnuh  K'ss  than  cnie  who  rejects  tho  aid  ol' fossil  rcMiiains  in  the  lat- 
ter branch  of  geolo<jiral  investii^ation.  In  the  present  instanje.  liowever.  I  refer  to 
those  who  regard  paleont»dogieal  evi<len<e  not  merely  as  essential  in  systematic 
geology,  hut  as  independent  of  physical  evidence,  'fho  latter  claim  will  on  follow- 
ing pages  be  shown  to  be  without  rational  foundation. 
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ill  these  <\ss;iys.     Therefore,  ii  eertaiii  hiek  of  immediate  relevaiie.y  will 
appear  in  the  order  in  whieh  they  are  stated. 

(1)  All  s|MMie.s  of  animals  ami  plants  liavo  orityinatcd  ^«Mietically  from  j)rocxisting 
forms,  svnd  therefore  all  are  more  or  less  mntableas  re^jjards  their  re)>ro«lnctiou.  These, 
to^eth(>r  with  the  various  divisions  higher  than  speeies  int^)  which  the  animal  and 
YOgetahle  kingdoms  are  divisible,  have  respectively  acipiired  their  distinguishing 
charjH-t«ri«tics  hy  ditterential  and  gra<lually  progressive  evolution.  The  extinction 
of  all  sjM'cies  and  other  divisions  of  the  animal  an<l  vegetable  kingdoms  which  lias 
taken  place  during  geological  time  has  always  been  by  natural  means  and  in  accord- 
ance with  natural  laws.  It  has  generally  been  secular  and  gradual,  but  in  many 
cases  locally  or  regionally  accidental.     No  universal  extinction  has  ever  o<'cnrred. 

This  proposition  is  in'CvSented  mainly  as  a  eountereheck  to  those  por- 
tions of  tile  i)reeeding:  series  of  ]>ropositionK  Avhieh  assert  the  speeial 
creation  and  periodieally  universal  extinction  of  species,  and  also  as  a 
necessary  concomitant  of  the  propositions  which  follow.  It  is  ])roper.  in 
this  connection,  however,  to  make  soiin*  j»en(*ral  remarks  concerning 
spiM'ies. 

It  wasrompfiratively  easy  to  define  a  species  in  ac(Mn*dance  with  the 
views  of  the  early  naturalists,  bnt  it  is  more  ditticnlt  Ut  do  so  in  accord- 
ance with  the  principles  of  nio<lern  biolog:y.  Because  of  this,  and  doubt- 
less in  part  because  of  the  lin<»erin«»:  inHiience  of  those  early  views,  there 
is  much  dirt'erence  of  opinion  as  to  what  <'onstitut<»8  a  species.  This  is 
especially  observable  among;  those  who  describe  and  publish  fossil  re- 
•inains.  Soim*  treat  every  fcn-ni  which  is  describably  different  from 
another  as  a  distinct  spe<*i(*s,  while  oth(»rs  treat  these  closely  similar 
forms,  especially  if  they  evidently  belong  to  the  same  fauna,  as  varieties, 
and  apply  the  term  species  in  a  mon»  comprehensive  manner. 

I  adopt  th«».  latter  method  in  these  essays,  and  regard  as  belonging  t^) 
one  an<l  the  same  s])ecies  all  assemblages  of  individual  forms,  even  if 
they  are  very  variable,  which  occur  in  strata  of  the  same  stage,  or  if 
they  occur  in  adjacent  or  oth(*r  stages,  which  there  is  reason  to  believe 
freely  interbred  and  were  capable  of  produ(*ing  the  saiin*  kind  with  its 
varieties, — that  is,  1  regard  sj>eci(»s  as  being  variable  as  well  as  muta 
ble.  btill,  although  spe(*ies  are  more  or  less  variable,  they  have  a 
re<M)gnizabh*  entity,  for  while  they  are  mn table  they  possess  a  certain 
tendency  to  stability  of  characteristics  which  hasremaine^l  through  long 
lines  of  rcpiodiu'tion  or  until  gradually  overcome  by  evolutional  change. 

(2)  Coincident  with  the  progress  of  evolution,  notwithstanding  the  retardation, 
inertion.  and  even  degradation  that  have  occurred  along  certain  linos,  there  has 
been  during  geologiial  time  a  general  average  advancement  in  biological  rank  of  ani- 
mal and  vegetable  torms.  evidenre  ot  whi<h  is  atl'orded  by  certain  characteristics  of 
their  fossil  remains.  riMM'videuce  of  this  general  aUvancement  constitutes  the  ulti- 
mate standard  <»(  measures  ol*  geological  time  as  a  whole  and  the  principal  means 
of  ascertaining  the  order  of  full  succession  of  the  events  Avhich  attended  the  pro- 
duction of  the  stratitied  rocks  of  the  earth. 

It  is  true,  as  was  bri<'tiy  mentioned  in  Essay  ii,  that  the  practical 
geologist  fimls  numerous  local  indications  of  the  relative  age  of  for- 
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matioiis  and  of  the  order  of  occurrence  of  geological  eveuts,  such  as  the 
resting  of  one  formation  upon  another,  lava  overflows,  faults  and  other 
displacements,  subaerial  erosion,  etc.  All  such  indications,  however, 
are  of  service  only  in  local,  or  at  best  in  regional,  investigations,  and 
although  they  may  be  numerous  and  of  great  local  value,  they  are 
always  so  disconnected  that  they  can  never  be  reduced  to  a  general 
system  of  chronological  classification,  or  even  to  a  part  of  it,  w^ithout 
the  aid  of  fossil  remains.  It,  therefore,  can  not  be  too  earnestly  asserted 
that  the  general  advancement  which  has  occurred  during  geological 
time  in  the  biological  rank  of  organic  forms,  notwithstanding  its  varia- 
tions and  numerous  discrepancies,  together  with  their  multifarious  dif- 
ferentiation, constitutes  the  only  means  of  measuring  that  time  as  a 
whole  or  of  any  considerable  portions  of  it.  It  is  to  this  abstract  meas- 
ure of  time  that  material  form  has  been  given  in  the  construction  of  the 
geological  scale. 

Notwithstanding  the  indispensability  and  general  trustworthiness 
of  this  time-measure  in  the  study  of  historical  geology,  it  can  not  be 
denied  that  it  is  not  comparable  in  i)recision  with  the  standard  of 
sidereal  time,  because  the  latter  is  mathematically  definable,  while  the 
former  is  based  ui)on  past  biological  (conditions  which  were  subject  to 
infinite  and  often  great  variation. 

(3)  The  chronologiea]  features  which  fossils  possess  are  not  of  a  Special  charact>er 
as  siich^  but  they  are  amoug  those  upon  which  their  biological  chissitication  is  based, 
all  of  Avhich  features  have  result<.'d  from  both  progressive  and  differential  evolution. 

Progressive,  and  differential  evolution  were  more  or  less  completely 
concurrent,  but  it  was  sometimes  the  case  that  the  latter  was  greatly  in 
excess  of  the  former.  From  progressive  evolution  we  have  successive 
stages  in  biological  rank,  and  from  differential  evolution  the  infinite 
variety  of  forms  which  occur  in  approximately  the  same  rank.  Both 
are  often  exemplified  by  one  and  the  same  series  of  fossil  forms,  but 
in  the  study  of  historical  geology  the  results  obtained  from  each  are 
of  different  applicability.  Those  of  progressive  evolution  are  directly 
chronological  in  character,  and  therefore  of  broader  significance,  than 
are  those  of  differential  evolution,  the  results  of  the  latter  being  only 
indirei'tly  chronological  in  character  and  of  empirical  applicability  in 
geological  studies. 

Progressive  evolution  has  produccnl  from  the  great  mass  of  life  which 
has  continuously  existed  upon  the  earth  variously  connected  genetic 
lines  of  organic  forms,  the  aggregate  of  which  lines  extended  through 
the  whole  of  geological  time.  The  varying  stioicture  of  these  forms 
exhibits  grades  of  biological  rank,  which,  by  their  continuity  and  their 
re  hit  ion  to  one  another,  become  chronological  in  clniracter  as  well  as 
constituting  the  basis  of  their  biological  classification. 

Differential  evolution  has  ])roduced  a  great  diversity  of  forms  in  each 
of  the  principal  grades  of  biological  rank  which  have  successively  ex- 
isted during  geological  time,  and  these  are  found  by  empirical  study  to 
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cbariK'terize  the  respective  stages  and  substages  of  the  geologu'al  scale. 
While  the  principal  evidence  of  the  full  chronological  order  of  the 
stages  and  substages  of  the  8(*ale  has  been  derived  from  results  of  i)ro- 
gressiv<>  evolution  alone,  the  results  of  the  empirical  studies  just  men 
tioniHl  are  of  the  utmost  importance  in  systematic  geology  as  well  as  iu 
all  practical  geological  investigations.  Indeed,  not  only  the  first  steps 
iu  the  construction  of  the  geological  scale,  but  the  working  out  of  all  its 
detiiils,  are  the  result  of  empirical  study,  while  the  result  of  the  philo- 
sophical study  of  all  its  fossil  forms  followed  and  completed  it  as  a 
chronological  standard. 

(4)  The  averaj^e  rate  of  progoswive  evolution  for  the  different  branches  or  divi- 
siouH  of  both  the  animal  and  vegetable  kingdoms  has  not  been  the  same  for  each  in 
all  parts  of  the  world,  nor  the  same  for  all  in  any  one  part  of  the  world,  during  all 
the  time  they  have  coexisted. 

While  the  various  divisions  of  geological  time  as  expressed  in  the 
construction  of  the  great  geoh)gical  scale  are  satisfa<jtorily|recognizable 
by  their  respective  fos>sil  faunas  and  floras,  each  as  a  whole,  their  limits 
are  often  obscured  not  only  by  the  ranging  of  <»ertain  specific  forms 
from  one  U)  another,  but  by  the  relative  acceleration  and  retardation  of 
the  rate  of  progressive  evolution  of  certain  of  the  types  wiiich  are  dis- 
tinctive of  the  divisions  of  the  scale.  Such  retardation  and  accelera- 
tion have  occurred  in  various  divisions  of  both  the  animal  and  vegeta- 
ble kingdoms,  which  has  not  only  resulted  in  obscuring  the  limits  of 
the  recognized  divisions  of  the  scale,  but  in  imparing  to  some  extent 
the  relative  chronological  value  of  the  characteristics  possessed  by 
fossil  renuiins  belonging  to  different  branches  respectively  of  the  animal 
and  vegetable  kingdoms. 

These  diflferences  in  rate  were  no  d(mbt  largely  due  to  inherent  difter- 
ences  between  those  great  groups  of  organic  forms  respectively,  but  they 
were  also  largely  due  to  differences  in  the  effects  of  the  same  environing 
conditions  upon  different  groups;  that  is,  the  conditi<ms  which  were 
congeniiU  to  the  existence  of  marine,  fresh  water,  and  laiul  faunas  and 
land  floras,  respectively,  or,  in  short,  the  conditions  under  which  marine 
and  continental  life,  each  as  a  whole  existed,  have  been  so  difterent  and 
in  many  cases  so  ini*ongruous  that  their  relative  rate  of  advancement 
in  i)rogressive  evolution  was  necessarily  unequal  even  under  similar 
climatic  and  hydrogiaphic  ccmditions,  and  much  more  unequal  when 
these  conditions  were  different. 

For  example,  in  Euroi)e  a  certain  progressive  grade  was  reached  for 
the  whole  of  animal  and  vegetable  life  wiiich  all  geologists  recognize 
as  Cretaceous.  In  North  America  remains  of  invertebrate  life,  and  m 
pjirt  those  of  v(»rtebrate  life,  exhibit  evidence  of  essentially  the  same 
i  'retaceous  gradi*,  but  associated  remains  of  vegetable  life  show  a  much 
more  advancetl  grtule,  while  a  few  vertebrate  types  show  an  earliei*  or 
retarded  grade,  all  being  Judged  by  the  European  standanl. 

The  foregoing  remarks  apply  particularly  to  the  first  i)art  of  propo- 


29fi  REPORT   OF    NATIONAL   MUSEUM,  1892. 

sition  4.  The  second  part  tinds  abundant  illustration  in  the  great  dis- 
parity of  advanceuieiit  in  rank  between  molluscan  and  mainnialian  life 
during  Tertiary  time  and  between  molluscan  and  dinosaurian  life  dur- 
ing Mesozoic  time.  The  disparity  is  seen  to  be  all  the  greater  if  only 
the  fresh  water  mollnsca  are  considered,  the  slight  differential  develop- 
ment of  which  during  successive  epochs  of  geological  time  is  mentioned 
and  referred  to  in  following  paragraphs. 

In  these  essays  the  term  type*  is  usually  employed  with  reference  to 
the  chronological  significance  of  the  forms  or  groups  of  forms  thus  des- 
ignated. Their  succession  in  time  was  not  necessarily  coincident  with 
progressive  evolution,  but  they  were  always  the  result  of  differential 
evolution.  Their  chronological  value  to  the  geologist  de]>euds  upon  the 
definitenessof  the  limits  of  their  time  range.  Usually  their  time  range 
was  comparatively  short,  but  sometimes  they  continued  their  existence 
through  long  periods  of  time.  A  considerable  number  of  t>i>es  are 
sj)ecially  characteristic  of  each  stage  of  the  geological  scale,  but  any 
of  them  were  liable  to  range  beyond  its  limits. 

(5)  The  rate  of  dift'erential  evolution  among  the  forms  constituting  certain 
divisions  of  the  animal  and  vegotaide  kingdoms  was  greater  than  that  among  those 
constituting  other  divisions;  and  it  was  greater  for  some  of  the  memhers  of  a  given 
division  under  certain  conditions  than  it  was  for  other  members  of  the  same  divi- 
sion under  other  conditions. 

The  truth  of  this  proposition  may  be  more  clearly  shown  by  exam- 
ples than  by  ex])lauation.  Some  of  the  most  remarkable  examples  of 
shght  differential  evolution  during  a  succession  of  geological  periods 
being  furnished  by  fresh  water  and  laud  molluscan  faunas,  these  may 
first  be  menti(med. 

Fossil  remains  of  numerous  fresh  water  gill-bearing  molluscan  fau- 
nas have  been  found  in  North  American  strata  beh)nging  to  nearly 
every  geological  period  from  the  »Iurassic  to  the  post  Tertiar}^  inclu 
sive,  each  fauna  consisting  of  members  most,  ami  sometimes  all,  of 
which  belong  to  genera  that  are  abundantly  represented  by  living 
species;  that  is,  cmly  a  small  proportion  at  most  of  extinct  genera, 
and  no  extinct  families  are  known  to  have  been  included  in  any  of 
these  faunas.  In  short,  the  differential  evolution  of  the  North  Ameri- 
can fresli  water  mollnsca  during  the  Mesozoic  andCcnozoic  eras  seems 

'  Hccausi?  the  term  "type"  is  used  in  tlieseesxays  in  a  special  and  also  a  somewhat 
variahlc  scnso,  it  n'ciuires  cxplauntory  deliuition.  It  is  herein  us«'d  to  indicate  groups 
of  animal  or  vcgetalde  forms  wliich  have  certain  recognizable  hut  oft«'n  difficultly 
dcscribahle,  charartcristi<'s  in  connuon.  Such  groups  are  souu'timcs  identical  with 
gcnerji,  hut  ;hcy  are  sometiuu's  less,  and  often  more  <'omi>reheiisi\  e.  ev<Mi  emhrac-ing 
families  jind.  in  rare  cases,  orders.  Thev  nsuallv  have  oulv  an  incidental  r<'lation 
to  the  groujis  which  are  recognized  as  divisions  of  the  systenuitij'  classilication  of 
animals  and  plants,  hut  they  sometimes  coincide  with  them  or  cimstitute  accessory 
features  of  such  classilication.  Types  thus  desij^nated  are  recognizahle  hy  general 
form,  peculiar  details  of  essential  i)arts  ofstructure.  accessory  features,  or  a  general 
sntuiuary  of  ])eeniiarities  of  structure  or  hiological  eharacteristii's. 
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t<>  liave  biHMi  coiitiiKHl  mainly  U)  specitic  viiriatioii,  and  in  many  cases 
this  also  was  slight.  These  remarks  api>ly  equally  to  the  gasteropods 
and  lamellibranohiates.  Fiirtlierinore,  the  land  and  palustral  pulmo- 
iiate  mollusks  which  were  contemporary  with  those  just  mentioned 
seem  as  a  whole  to  have  been  subject  to  little  if  any  greater  degree  of 
differential  evolution  than  were  the  others.  It  is  true  that  progressive 
evolution  in  the  <'.ase  of  all  these  mollusks  was  also  very  slight,  but 
that  does  not  explain  the  cause  of  the  slight  diflferential  evolution. 

During  the  time  that  all  those  fresh  water  and  land  mollusks  were 
so  slightly  affected  by  evolutional  change  marine  mollusks  were  not 
only  extremely  differentiated,  but  many  genera  and  some  families  suc- 
cessively became  extinct  aud  many  others  were  introduced.  During 
that  tinu*  also  some  of  the  most  important  Jidvances  were  made  in  both 
progressive  and  differential  evolution  of  animal  and  vegetable  forms 
that  have  ever  occurred  upon  the  earth.  So  far  as  is  now  known  all 
exogenous  i)lants  began  their  existence  since  those  mollusks  began 
theirs,  and  the  earlier  ones  mentioned  were  contemporaneous  with  the 
most  flourishing  period  of  the  dinosaurs.  That  great  reptilian  sub- 
class passed  it-s  (climax  of  development  and  became  extinct,  and  yet 
those  mollusks  were  meantime  but  little  changed. 

An  example  of  extreme  differential  evolution  is  afforded  by  the  Tri- 
lobites,  wiiich  in  the  early  geologu*al  ages  became  greatly  differenti- 
ated, but  from  the  time  the  order  became  established  to  that  of  its  ex- 
tinction there  was  comparatively  little  advancement  in  bioh)gical  rank. 
A  somewhat  similar  example  is  afforded  by  the  dinosaurs.  While 
their  rank  among  reptiles  was  the  highest  the  difference  in  average 
rank  between  the  earliest  and  latest  known  forms  belonging  to  that 
subclass  is  comparatively  small  and  little,  if  any,  in  favor  of  the  latter 
forms.  The  Mammalia  aftbnl  a  notable  example  of  both  progressive 
and  diffenuitial  evolution,  ranging  in  time  from  the  early  Tertiary  and 
in  rank  ending  with  man. 

(6)  The  Huccessioii  of  gradual  mntations  in  the  deveh)pment  of  th«»  hauling  classi- 
ficatory  features  wliirh  characterize  certain  groups  of  f<»SMil  forms  was  not  neces- 
sarily concurrent  with  consecutive  jiortions  of  time.  • 

For  example,  the  mutations  of  the  flexures  of  the  dental  sac  which 
produced  tho  various  structural  features  of  the  teeth  by  which  the  dif- 
ferent gr(m])s  of  the  mammalia  were  characterized,  or  those  of  the  mantle 
in  the  production  of  the  lobes  and  saddles  of  the  sei)ta  of  (ihambered 
cephivlopoils,  did  not  in  either  case  occur  along  a  single  line  of  progres- 
sive evolution,  but  along  numerous  differential  lines  coincident  with  eaeh 
of  which  the  rate  of  biological  progress  was  different  from  that  of  others. 
Therefore  advanced  stages  of  [progress  must  necessarily  have  been 
reached  on  certain  of  those  lines  conteinporaneously  with  much  retarded 
stjiges  on  others,  and  sijnilar  stages  of  progress  were  rea<*hed  at  more 
or  less  widely  separated  intervals  of  time. 

This  statement  concerning  the  dental  features  of  the  Mammalia  and 
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the  septal  features  of  the  chambered  cephalopods*  is  only  intended  to 
show  that  wlule  they  really  have  a  good  degree  of  chronological  value 
they  can  not  be  relied  ui)on  to  indicate  conse<;utive  portions  of  time,  nor 
as  absolute  tokens  of  substages  of  the  geological  scale. 

(7)  The  progress  of  secular  extiuction  of  species  and  other  divisions  of  the  animal 
and  vegetable  kingdoms,  including  the  types  which  specially  characterize  the  various 
stages  and  substages  of  the  geological  scale,  was  accelerated  by  adverse  changes  of 
environing  conditions  and  were  retarded  by  a  continuance  of  congenial  conditions. 
The  final  consummation  of  the  extinction  of  the  types  was  naturally  often,  and 
perhaps  usually,  caused  by  catastrophic  changes  of  conditions  which  occurred  within 
the  limited  areas  to  which  they  were  reduced  by  approaching  secular  extinction. 

Secular  extinction  of  all  of  these  forms  would  naturally  begin  in  those 
localities  which  first  became  uncongenial  and  would  be  longest  deferred 
where  congenial  conditions  lingered  longest.  It  has  thus  happened 
that  certain  of  the  types  which  specially  characterized  a  given  stage  or 
substage  of  the  geological  scale  have  survived  in  some  parts  of  the 
world  long  after  they  became  extinct  in  other  parts,  and  indeed  after 
the  close  of  the  stage  or  substage  which  they  and  their  associat^es  had 
8i)ecially  characterized.  In  such  cases  the  surviving  tj^pes  are  found 
associated  with  those  which  characterize  a  later  stage  or  substage  than 
the  one  in  which  they  originated. 

In  this  way,  for  example,  it  is  possible  that  a  given  assemblage  of 
strata  in  one  region  which  upon  ex  2)arte  inileumtologiv/dl  evidence  would 
be  assigned  to  the  Cretaceous  was  a<*  tually  contemporaneous  with  another 
assemblage  elsewhere,  which,  upon  other  ex  parte  evidence  would  be 
assigned  to  the  Tertiary.  A  similar  statement  may  be  made  concerning 
any  of  the  other  systems  or  stages  of  the  geological  scale  with  reference 
to  those  which  adjoin  them  respectively. 

It  is  not  necessary  to  infer  that  the  locally  catastrophic  changes 
which  completed  the  final  act  of  extinction  of  species  and  types  were 
always,  or  even  generally,  due  to  violent  physical  movements  of  the 
earth's  crust.  Such  physical  changes  as  would  diminish  food  supply, 
increase  the  number  and  relative  strength  of  enemies,  alter  climatic 
conditions,  or  affect  the  quality  of  habitable  waters  were  doubtless  the 
usual  immediate  causes  of  final  extinction. 

(8)  The  geographical  distribution  of  s]>ecies  within  the  time  limits  of  the  stages 
and  substages  of  th<'  geological  H(;ale,  and  consequently  that  of  the  distinguishing 
types  whicli  the  species  constitute,  has  been  elVcrted  by  natural  means.  Such  means 
included  not  only  locomotory  and  mechanical  dispersion  within  those  time-limits 
from  one  original  cent<;r  which  was  then  the  terminus  of  an  evolutional  line,  but,  at 
least  in  the  same  cases,  survival  in  various  regions  by  separate  evolutional  lines 
from  the  taunas  of  preceding  stages  and  substages  was  also  included. 


*  Because  these  septal  features  were  extraneous  to  the  bodily  structure  and  bore  no 
known  relation  to  that  structure  or  to  any  animal  function  it  may  wi'll  be  (piestioneil 
whether  a  classification  bjised  upon  them  is  accordant  with  that  which  their  anato- 
mical structure  might  have  furnished.  Indeed  the  ])liilosophical  naturalist  can  not 
be  entirely  satistied  with  such  a  classification.  The  case  is  different,  luiwever,  as 
regards  mammalian  dentiti<m,  which  has  direct  relation  to  essential  .structure  and 
bodily  functions. 
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It  ('ail  not  be  reasonably  doubted  that  as  a  rule  the  specific  forms 
wliieli  eonstitute  the  fossil  aquatic  fauna  of  any  stage  or  substage  of 
the  geological  scale  retwhed  the  localities  where  they  are  found  by 
geographical  dispersion  from  a  single  genetic  center,  even  in  cases  of 
unusually  great  dispersion.  Still,  it  seems  imiiossible  that  all  the  fossil 
forms  which  geologists  usually  feel  obliged  to  regard  as  representing 
se))arate  species  ccmld  have  originated  and  become  dispersed  in  that 
manner.  It  tlierefore  may  be  reasonably  assumed  that  each  of  the 
really  or  apparently  identical  forms  which  occur  in  different  regions, 
but  which  belong  to  one  certain  stiige  or  substage,  may  have  reached 
their  respective  geographical  stations  within  that  stage  or  substage  by 
separate  evolutional  lines  from  a  common  ancestral  form  which  existed 
in  a  preceding  stage,  which  lines  were  too  slightly  difterentiated  to 
produce  new  specific*  characteristics.  In  short,  paleontological  evidence 
seems  to  warrant  the  conclusion  that  in  many  cases,  at  least,  both 
generic  and  specific  forms  have  originated  inde])endently  in  different 
parts  of  the  world,  not  only  contemporaneously,  but  at  successive  inter- 
vals of  time. 

If  s^Micies  and  genera  really  had  such  a  diversity  of  origin  as  has 
been  suggested,  the  various  types  which  they  constitute  and  which  are 
held  to  characterize^  the  various  stages  and  substages  of  the  geological 
scale  may  be*  assumed  to  have  originated  in  a  similarly  diverse  manner. 
Furthermore,  the  variable  rate  of  differential  evolution  suggests  a  rea- 
son why  certain  of  the  characteristic  types  of  a  given  stage  or  substage 
might  naturally  have  survived  the  others  and  continued  their  existence 
into  the  next  substage,  as  indicated  in  the  paragraph  following  projx)- 
sition  0. 

(9)  The  animal  and  veHfetablc  lifo  of  each  .stage  of  the  geological  scale  was  in  the 
aggregate  ditien'iit  as  to  its  forms  from  that  of  all  others,  aud  each  stage  .and  snh- 
stage  wns  further  specially  characterized  hy  certain  generic,  and  also  more  general, 
types  or  pecJiliar  grojips  of  species.  These  types,  however,  W(»re  not  necessarily 
confined  within  al)Solut<^  time-limits. 

So  distinctive  arc  the  assemblages  of  types  of  organic  forms  which 
characterize  ea<'h  of  the  stages  or  systems  of  stratified  rocks  that,  not- 
withstaiuliug  the  ex<n»ptions  mentioned  in  i)receding  paragraphs,  the 
experienced  geologist  upon  such  eviden(!e  alone  readily  assigns  to  its 
prop<»r  stage  ot*  tlu*  great  geological  scale  comprehensive  collections  of 
fossil  remains  from  any  given  series  of  stratified  rocks  in  any  part  of 
the  world.  For  example,  the  great  Carboniferous  system  has  been  by 
means  of  its  fossils  as  distinctly  recxignized  in  Asia  and  in  North  and 
South  America  as  in  Euroi)e  where  it  was  first  studied,  and  in  all  those 
parts  of  the  worUl  it  has  been  supposed  to  be  sharply  definable  and 
wholly  distinct,  as  to  its  fossil  forms,  from  the  Triassic  above  and  the 
Devonian  beneath.  Later  investigations,  however,  have  shown  that 
Devonian  and  Carboniferous  types  an*  often  commingled  ux)on  the 
lower,  and  Carboniferous  and  Triassic  tyi)es  upon  the  upper,  confines 
of  the  Carboniferous  system. 
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Sucli  a  coiiiniiii^linj^  ot*  t.v\H»s  is  known  to  occur  ujion  the  confines  of 
oilier  systems  as  well  as  the  i  'orboniferons,  and  the  discovery  of  similar 
faunal  conditions  is  to  be  ex[)eeted  in  the  case  of  any  of  them  in  all 
reg:ions  where  the  successive  series  of  stratified  rocks  is  complete. 
That  is,  where  there  is  a  sharply  defined  boundary  between  any  two 
syst/cms  it  has  been  due  to  such  physical  chan|»:e8  as  broke  the  conti- 
nuity of  sedimentation  and  of  life  for  the  re^h)n  in  which  it  occurred. 

(10)  Although  inoveiucnts  and  <lis)>laceineiit8  of  the  earth's  crust  have  from  time 
to  time  ocruiTed  over  lar<Dft»  ])ortiouH  of  its  siirfare,  arn*stiiiy:  sedimentation  or  chang- 
ing its  <diaracter  and  causing  great  destruction  of  life,  there  lias  never  been  a  uui- 
vei-sal  catastr(>phe]of  that. kind.  On  the  contrary,  during  all  the  time  that  disastrous 
<'onditions  prevailed  in  any  given  area,  conditions  congenial  to  the  existence  and 
perpetuity  of  life  prevaile<l  in  other  and  greater  areas. 

It  is  this  persistence  of  congenial  i)hysical  conditions  over  lar<^e  por- 
tions of  the  earth's  surface  while  smaller  portions  were  disastrously 
affected  that  has  not  only  insured  the  i)erpetuity  of  life  in  <»:eneral,  but 
that  has  insured  the  survival  of  certain  chronological  types  of  living 
forms  in  some  parts  of  the  earth  after  their  complete  extinction  in 
other  parts.  Furthermore  it  is  the  evidence  of  the  unbroken  continuity 
of  sedimentation  attiMiding  those  congenial  conditions,  as  well  as  that 
of  the  unbroken  continuity  of  life,  which  r<»nders  it  difhcult  and  often 
impracticable  t^)  draw  distinct  physical,  a«  well  as  biological,  lines  of  de- 
marcfition  between  contiguous  stages  and  substages  of  the  geological 
scale,  especially  when  attempting  to  <l<»terniine  the  <*orrelation  of  the 
divisions  of  the  scale  for  different  parts  of  the  world. 

The  se(fond  of  the  two  sets  of  propositions,  together  with  the  aecom- 
])anying  remarks,  which  are  recorded  on  the  preceding  pages,  show 
that  certain  of  the  views  held  by  the  early  geologists,' notably  those 
which  assumed  the  universally  sharp  definition  of  all  the  divisions  of 
the  geological  scale,  were  radically  wrong.  Still,  it  is  evident  to  every 
one  who  is  familiar  with  modern  geological  literature  that  tiiose  views 
have  continued  to  exert  an  adverse  infiuencre  upon  the  biological 
branch  of  geological  investigation  lonji:  after  they  have  been  formally 
rejected,  even  by  those  who  continued  to  be  influenced  by  them.  The 
early  geoh)gisrs  adopted  methods  of  investigation  which  were  consis- 
tent with  their  biological  views,  but  1  have  shown  that  from  the  pres- 
ent stand]>oint  of  biology  certain  of  tho.sc  views  were  so  fundamentally 
wrong  that  the  metiio<ls  which  were  based  ui)on  them  are  (piite  out  of 
l)la4*e  in  mo<lern  invi»stigation.  Still,  those  methods  of  our  energetic 
]uedccessors  have  c(mn^  down  to  the  i)resent  time  with  such  force  and 
with  such  evidence  of  the  general  (correctness  of  the  scale  which  they 
had  established  by  them  that  it  has  been  diflicult  for  their  succes.sors 
to  adopt  tln^  modification  of  metho<ls  which  has  been  necessitated  by 
the  great  subse(iuent  revolution  in  biological  thought  an<l  methods  of 
investigation. 

The  facts  which  have  been  presented  oji  the  preceding  pages  show 
that,  wiiile  the  scale  which  tin*  (»arlv  geologists  establislie<l  is  a  wonder- 
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ful  production  of  huinaii  reasojiiiig  andthebest  possible  gen<*ral  stand- 
ard which  can  be  adopted  before  a  eoniparatively  full  investigation  of 
the  geoh)gy  of  the  whole  earth  has  been  nuide,  it  is  not,  and  can  not 
be  except  in  a  general  way,  of  universal  applicability.  That  is,  while 
the  respective  stages  and  substages  of  the  scale  are  recognizable  only 
by  means  of  their  characteristic  fossil  renniins,  it  Inis  been  shown  that 
any  of  those  characteristic  forms  are  so  liable  to  range  from  one  stage 
or  8ubst*ige  to  another  that  it  is  imixissible  to  sharply  define  the  limits 
of  stages,  and  often  impossible  to  distinguish  substages  in  one  i)art  of 
the  world  as  they  are  known  in  another  part. 

The  facts  and  i)rinciple8  which  are  enunciated  and  explained  in  this 
essay  are  of  great  importance  in  discussions  of  the  relative  chronologi- 
cal value  of  tlie  different  kinds  of  fossil  remains  and  of  the  correlation 
of  series  of  strata  in  separate  regions  of  the  earth,  both  of  which  sub- 
jei^ts  will,  however,  be  si)ecially  dis(jussed  in  following  essays. 

There  is  another  subject  which,  if  more  data  were  available,  might 
be  profitably  discussed  at  length  in  this  connection.  This  subject  re- 
lates to  what  may  be  designated  as  paleoelimatic  conditions,*  that  is, 
to  formerly  existing  conditions, which  in  certain  parts  of  the  earth  were 
more  or  less  mati^rially  different  from  those  which  now  exist  in  the 
same  parts.  The  evidence  that  such  climatic  changes  have  occurred 
upon  the  earth's  surface  consists  of  the  presence  of  the  fossil  remains 
of  kinds  of  animals  and  plants  the  living  congeners  of  which  could  not 
exist  in  such  a  climate  as  now  prevails  there.  For  exam])le,  abundant 
fossil  remains  of  arboreal  floras  are  found  in  (treenlandfar  north  of  the 
present  northern  limit  of  trees,  and  fossil  corals  are  found  at  vari(nis 
loi*alities  in  similar  latitudes  which  are  still  farther  beyond  the  northern 
limit  of  living  coral- forming  polyps. 

These  and  similar  cases  must  be  taken  as  positive  i)roof  that  great 
changes  of  t*limate  have  occurred  upon  the  earth,  but  there  are  other 
cases  which  are  freriuently  acceptexl  a>s  evidence  of  such  i^ianges  that 
are  of  a  more  iloubtful  character.  That  is,  there  is  mucli  reason  to 
believe  that  certain  kinds  of  animals  and  plants  formerly  lived  under 
climatic  conditions  which  their  nearest  living  congeners  seem  incapable 
of  enduring.  For  exam])le,  the  natural  range  of  living  elephants, 
rhinoceros<\s,  and  palms  does  not  reach  beyond  a  warm-temperature 
climate,  but  remains  of  certain  species  of  those  animals  have  been  found 
where  arctic  wint<*rs  prevail,  and  they  are  known  to  have  been  pro- 
vided with  a  hairy  protection  against  the  cold,  liemains  of  palms 
have  also  been  found  associated  with  those  of  fossil  floras  that  indicate 
at  least  a  cool  temperate,  if  not  a  more  severe,  climate. 

Tliere  is  a  nniltitude  of  other  facts  which  bear  uix)n  this  subject,  but 
only  these  references  to  it  are  introduced  here  to  indicate  it  as  one  of 
those  which  the  geologist  needs  to  bear  in  mind  in  all  his  biological 
investigaticms,  especially  those  which  ])ertain  to  correlation. 


*  nL\Xanj<^,  ancient;  KXimx,  climate. 
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V.  THE  RELATIVE  CHRONOLOGICAL  VALUE  OF  FOSSIL  REMAINS. 

The  discussions  in  the  preceding  essay  of  the  positive  value  of  fossil 
remains  in  systematic  and  historical  geology  have  made  it  apparent 
that  there  is  much  diflfereuce  in  their  relative  value,  especially  as  regards 
their  use  in  characterizing  the  diflFerent  stages  of  the  geological  scale  and 
in  determining  the  geological  age  of  the  strata  in  wliich  they  may  be  dis- 
covered. It  is  this  subject,  the  relative  chronological  value  of  fossil 
remains,  which  I  propose  to  discuss  in  this  essay. 

The  basis  of  comparison  of  such  values  is  a  matter  of  much  impor- 
tance. The  early  geologists  believed  that  all  kinds  of  animals  and 
plants  were  specially  endowed  at  their  creation  with  a  <*ertjnn  chrono- 
logical impress,  but  that  this  impress,  being  more  distinctly  recogniz- 
able in  the  fossil  remains  of  some  kinds  than  in  those  of  others,  they  are 
consequently  of  greater  chronological  value.  According  to  this  idea 
the  relative  value  of  fossil  remains  consists  only  in  the  greater  or  less 
distinctness  with  which  that  impress  can  be  recognized.  The  accept- 
ance of  the  theory  of  the  evohitional  dev^elopment  of  organic  forms 
necessitates  the  reje<;tion  of  this  idea  of  the  early  geologists,  which 
was  one  of  the  strongest  influcnc^es  in  shaping  their  views  of  historical 
geology,  but  as  already  intimated  its  adverse  infiuence  is  still  observ- 
able in  the  practice  of  certain  modern  authors,  even  though  they  miiy 
theoretically  disavow  it. 

Kejecting  the  idea  of  special  endowment  just  referred  to,  we  must 
consider  the  relative  clironological  value  of  fossil  remains  with  refer- 
ence to  the  natural  laws  which  have  produced  their  characteristics  and 
governed  the  various  conditions  of  their  origin.  Much  may  profitably 
be  said  concerning  the  comparative  chronological  value  of  the  different 
genera,  families,  et<».,  belonging  to  one  and  the  same  class  of  any 
branch  of  either  the  animal  or  vegetable  kingdom,  or  to  diflerent  (glasses, 
but  I  propose  to  discuss  only  the  broader  relati(ms  to  one  another  of 
the  more  general  kinds  of  fossil  remains.  Those  discussions  will  re- 
late to  the  time  range  of  each  of  those  general  kinds,  the  various  con- 
ditions under  which  they  have  been  preserved,  the  various  conditions 
of  habitat  of  the  animals  and  plants  which  they  represent,  the  rehitive 
rate  of  evolutional  development  of  the  different  kinds  and  their  differ- 
ences of  reciprocal  lelation  to  one  another. 

No  fact  in  historical  geology  is  more  conspicuous  than  that  of  the 
great  differences  in  time  range  of  the  various  kinds  of  organic  forms, 
some  of  them  having  ranged  through  the  whole  of  the  time  represented 
by  the  geological  scale,  while  others,  and  among  them  some  of  the  bio- 
logically most  important  kinds,  ranged  through  only  a  comparatively 
small  part  of  it. 

The  various  conditions  under  which  the  different  kinds  of  fossil  re- 
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Table  showing  the  Time-range  of  Certain  Kinds  of  Animals  and  Plants. 
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maiDshave  been  preserved  is  also  of  great  iniportaiice  in  this  connec- 
tion. Some  of  tlieiu  have  been  preserved  only  in  marine  deposits  and 
others  only  in  nonmarine.  Marine  deposits  have  been  continuous 
through  the  whole  of  geological  time,  while  nonmarine  deposits  are  not 
known  among  the  older  formations,  and  those  which  are  known  have 
necessarily  been  isolated  and  have  had  little  or  no  direct  relation  either 
to  one  another  or  to  marine  deposits.  The  various  conditions  of  habi- 
tat of  the  animals  and  plants  which  have  furnished  fossil  remains  also 
have  much  significance  with  reference  to  these  discussions  because  of 
their  essential  relation  to  the  differences  between  the  kinds  and  to  their 
difBerences  of  relation  to  one  another. 

It  was  shown  in  the  preceding  essay  that  while  the  general  ad- 
vancement in  biological  rank  of  organic  forms  which  has  occurred  dur- 
ing geological  time  constitutes  the  ultimate  standard  of  measure  for 
that  time,  there  has  not  been  a  uniform  secular  advancement  for  all 
kinds,  but  that  there  has  been  much  difference  in  the  rate  of  evolu- 
tional advancement  for  the  various  kinds  of  both  animals  and  plants. 
Again,  the  differences  of  reciprocal  relation  between  the  various  kinds 
of  animals  and  plants  which  have  furnished  fossil  remains  are  inti- 
mately connected  with  the  causes  which  have  produced  the  differences 
of  chronological  value  of  those  remains.  That  is,  certain  kinds  were 
not  only  radically  different  from  others,  but  they  lived  under  such  wide 
differences  of  condition  and  were  so  nearly  free  from  reciprocal  rela- 
tion toothers,  that  they  could  not  have  produced  a  closely  similar  chro- 
nological record. 

The  facts  thus  briefly  stated  are  of  themselves  clearly  suggestive  of 
the  subject  of  this  essay,  that  is,  of  wide  difference  in  the  relative 
value  of  the  different  kinds  of  fossil  remains  as  means  of  characterizing 
the  different  stages  of  the  geological  scale  and  of  determining  the  geo- 
logical age  of  the  strata  in  which  they  are  found.  These  differences, 
however,  will  bo  discussed  at  some  length  on  the  following  pages,  but 
it  is  proper  to  say  at  the  outset  that  while  certain  of  the  kinds  men- 
tioned are  much  more  valuable  for  the  purpose  indicjited  than  are 
others,  it  is  inexcusable  in  any  geologist,  in  attempting  to  determine 
the  geological  age  of  formations,  to  reject  any  kind  as  valueless,  or  to 
fail  to  give  due  weight  to  every  at^cessible  relevant  fact,  whether  bio- 
logical or  physical. 

A  special  grouping  of  the  different  kinds  of  fossil  remains  is  more 
appropriate  for  these  discussions  than  is  a  strictly  systematic  one,  and 
I  have  therefore  adopted  the  following:  {a)  marine  invertebrates,  (b) 
nonmarine  and  land  invertebrates,  {c)  fishes,  (d)  batra(*hians  and  rep- 
tiles, (e)  birds,  (/)  mammals,  and  (//)  land  plants.  For  convenience  of 
reference  our  present  knowledge  of  the  time-range  of  these  kinds  may 
be  i)resented  in  tabular  form.  The  accompanying  table,  Plate  xiv,  rep- 
resenting the  whole  of  geological  time  by  its  height,  indicates  in  a 
general  way  by  perpendicular  lines  the  time  range  of  the  kinds  just 
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mentioned,  and  remarks  in  following  paragraphs  further  explain  the 
known  range  of  some  of  the  subordinate,  as  well  as  that  of  the  juinei- 
pal  kinds. 

The  horizontal  spaces  of  the  table  represent  the  systems  or  stages  of 
the  geological  scale.  The  proi)ortionate  width  of  the  spaces  which 
contain  the  names  of  those  systems  or  stages  is  not  intended  to  indi- 
cate* the  actual  ratio  of  geological  time  for  etwh,  but  it  may  be  stated 
as  the  general  opinion  of  competent  investigators  that  the  portion  of 
the  scale  from  the  Cambrian  to  the  Carboniferous  inclusive  represents 
a  much  greater  length  of  time  than  does  the  portion  from  the  Trias  to 
the  Tertiary  inclusive.  In  other  words,  it  is  generally  believed  that 
the  Paleozoic  portion  of  the  geological  scale  was  of  much  longer  dura- 
tion than  was  that  of  the  Mesozoic  and  Cenozoic  portions  together. 

The  perpendicular  lines  in  the  table,  which  are  placed  singly  or  in 
pairs  or  groups  under  letters  of  the  alphabet  from  A  to  G  inclusive, 
represent  the  time  range  of  the  kinds  of  animals  and  plants  which 
have  already  been  mentioned,  and  which  for  convenience  of  reference 
are  again  recorded  opposite  corresptmding  letters  at  the  foot  of  the 
table.  Tliis  method  of  grouping  the  different  kinds  of  animals  and 
plants,  as  already  intimated,  is  adopted  only  for  present  convenience 
in  making  comparisons  of  chronological  values.  All  the  princii)al  kinds 
which  are  <lesignated  in  the  usual  systematic  classification  are,  how- 
ever, included  in  these  special  groups,  the  few  that  are  omitted  being 
regarded  as  of  little  or  no  importance  in  this  connection.  The  dotted 
portion  of  certain  of  the  lines  indicates  uncertainty  as  to  the  real  ex- 
tent of  the  time  range  which  is  shown  by  them  because  of  imperfect  or 
doubtful  representation  of  those  kinds  by  discovered  fossil  remains. 

Of  all  the  animals  which  have  existed  upon  the  earth  whose  remains 
have  been  discovered  only  those  of  marine  invertebrates  have  been 
found  to  range  through  the  whole  geological  scale.  The  time  range  of 
these  important  portions  of  the  animal  kingdom  is  represented  by  the 
groui)  of  five  perjiendicular  lines  under  the  letter  A.  The  marine  in- 
vertebrate life  thus  represented  includes  the  Protozoa,  Ctelenterata, 
Annuloida,  Annulosa,  and  Mollusca,  the  latter  including  the  MoUus- 
coi<la.  That  is,  it  includes  live  of  the  six  subkingdoms  or  branches  of 
the  animal  kingdom. 

The  nonmarine  and  land  invertebrates  whose  time  range  is  ititended 
to  be  represented  in  the  table  by  the  two  peri)endiciilar  lines  under  the 
letter  B  are  only  insects  and  fresh-water,  brackish-water,  and  land 
mollusks.  The  discovered  fossil  remains  of  all  other  nonmarine  and 
land  invertebrates  are  regarded  as  (either  too  rare  or  too  unimixntant  to 
be  ju-ofitably  considered  in  the  comparisons  which  are  to  follow.  The 
longer  of  the  two  lines  may  be  taken  as  representing  the  known  time 
range  of  insects  and  the  shorter  that  of  land  and  nonmarine  mollusca* 

The  pair  of  perpendicular  lines  in  the  tabic*  under  the  letter  C  shows 
the  approximate  time  range  of  all  the  various  kinds  of  animal  remains 
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which  have  been  referred  to  the  fishes.  Tlie  short4?r  of  tlie  two  lines  in- 
dicates the  known  range  of  the  teliost  flslies  and  the  h)nger  whicli  of 
the  other  kinds,  the  latter  including  certain  forms  that  differ  materially 
from  any  li\ing  fishes. 

The  time  range  of  Batrachiaiis  and  reptiles,  so  far  as  it  is  known,  is 
showii  by  the  three  perpendicular  lines  in  the  table  under  the  letter  D, 
that  of  the  dinosaurs  alone  being  represented  by  the  shortest  line  of 
the  three. 

The  known  time  range  of  birds  is  represented  by  the  single  line  under 
the  letter  E.  It  is  here  assumed  that  most,  if  not  all,  the  fossil  tracks 
found  in  Triassi(»,  strata  and  formerly  referred  to  birds  are  those  of 
dinosaurs. 

The  two  lines  in  the  table  under  the  letter  F  represent  the  known 
time  range  of  mammals,  the  longer  line  representing  that  of  the  non- 
placental  and  the  shorter  that  of  the  plac'cntal  mammals; 

The  known  time  range  of  land  plants  is  represented  by  the  two  lines 
under  the  letter  (t.  The  shorter  line  represents  the  range  of  the  dicoty- 
ledons and  palms  and  the  longer  one  that  of  all  other  kinds.  The  alga5 
and  diatoms  are  omitted  from  the  table  as  being  of  little  or  no  impor- 
tance in  the  comi)arisons  and  discussions  which  are  to  follow. 

The  esirlier  portion  of  the  time-range  for  each  of  the  kinds  of  animals 
and  plants  as  shown  by  the  i>erpendieular  lines  in  the  table  is  naturally 
more  incompletely  and  indefinitely  represented  by  fossil  remains  than 
is  the  later  portion,  be^Jiuse  of  the  smaller  variety  and  greater  rarity  of 
those  earlier  remains  and  also  in  most  cases  because  of  the  increasing 
difference  in  character  from  living  forms  which  is  observable  from  later 
to  earlier  formations.  In  .some  cases,  however,  the  early  portion  of  the 
time  range  as  it  is  now  known  begins  so  suddenly  and  with  forms  of 
such  high  biological  rank  as  to  make  it  evident  that  its  real  beginning 
was  mucn  earlier  than  it  nas  yet  been  proved  to  be  by  actual  discovery 
of  fossil  remains.  The  last  mentioned  fact  is  of  great  importance  in 
many  respects,  but  ii  does  not  necessarily  aftect  the  question  under 
consideration,  because  all  estimates  of  the  relfitive  chronological  value 
of  fossil  remains  mnst  Oe  confined  co  the  kinds  already  known,  and  the 
application  of  such  estimates  must  be  confined  to  those  ])ortion8  of  the 
geological  scale  in  the  strata  pertaining  to  which  the  remains  are 
known  to  occur. 

Although  much  the  greater  part  of  all  the  known  fossil  remains  of 
the  earth  are  of  marine  origin,  it  is  a  significant  fact  that  most  of  the 
general  kinds  rei)resented  m  the  table  are  either  of  nonmarine  or  land 
origin.  The  extreme  diversity  ot  these  conditions  of  habitat  iniphes  a 
wide  diversity  of  character  and  suggests  a  wide  difference  of  values. 
It  is  this  diver-.ity  which  makes  it  necessary  to  discuss  the  different 
kinds  of  tossil  remains  with  ref(»rence  to  both  habitat  and  conditions 
of  preservation. 

H.  Mis.  114,  pt.  2 20 
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While  a  ^^reater  or  less  iiuiiiber  of  other  kiuds  of  animals,  such  as  the 
(.■etaeea,  Sireiiia,  birds,  reptiles,  etc.,  resort  to  or  live  in  marine  waters, 
only  invertebrates  and  fishes  have  marine  aqueous  respiration.  It  is 
therefore  evident  that  with  the  forementioned  exceptions,  together  with 
that  of  their  ancient  representatives,  these  kinds  of  animals  only  have 
ever  been  denizens  of  marine  waters,  and  it  is  also  evident  that  with 
the  exception  of  a  few  migratory  kinds  the  remains  of  denizens  of 
marine  waters  found  intombment  in  no  other  than  marine  sedimentary 
deposits. 

The  charaeter  of  the  physiological  functions  of  all  the  other  animals 
which  are  represented  by  fossil  remains  made  them  denizens  either  of 
the  land  or  of  nonmarine  waters.  In  view  of  this  fact  and  of  others 
which  have  been  mentioned  in  Kssay  i,  it  is  apparent  that  with  few 
and  mostly  ac^cidental  exceptions  their  remains  became  fossilized  oidy 
in  nonmarine  sedimentary  dei>osits. 

The  land  in  the  vicinity  of  inland  bodies  of  water  naturally  consti- 
tuted a  more  congenial  habitat  for  such  plaitts  sis  have  in  part  become 
fossilized  than  did  open  seacoasts,  and,  as  shown  in  Essay  i,  i)lant  re- 
mains w^ere  much  more  likely  to  have  become  preserved  in  nonmarine 
than  in  marine  sediments.  This  statement  is  supported  by  the  fact  that, 
with  rare  exceptions,  all  discovered  plant  remains,  esi)ecially  such  as  are 
preserved  in  a  classifiable  c<mdition,  are  found  in  nonmarine  deposits, 
which  are  shown  to  be  such  by  the  character  of  the  accompanying  re- 
mains of  Jiquatic  faunas.  Among  the  apparent  exceptions  to  this  rule 
are  the  beds  of  coal,  and  of  shale  containing  plant  remains,  which  are 
found  to  alternate  with  other  beds  bearing  remains  of  unmistakably 
marine  animals.  These  cases,  however,  are  regarded  as  representing 
alternate  subsidence  and  slight  emerg(»nce  of  marshy  land  with  relation 
to  the  level  of  shallow  marine  waters.  Such  conditions  are  accordant 
with  the  forementioned  alternation  of  the  renmins  of  land  plants  with 
those  of  marine  animals,  and  also  with  the  fact  that  the  aetual  com- 
mingling in  one  and  the  same  bed  of  thetww  kinds  of  remains  has  very 
rarely  been  discovered. 

The  foregoing  facts  make  it  evident  that  as  a  rule,  having  only  the 
excepti(ms  just  indicated,  strata  of  marine  origin  contain  no  other  fos- 
sil remains  than  those  of  invertebrates  and  fishes.  It  should  also  be 
renuirked  in  this  connection  that  fish  remains  are  often  absent  from 
strata  that  contain  invertebrate  remains  in  great  abundance,  and  that 
in  all  other  cases  the  proportion  of  the  former  to  the  latter  is  very  small 
as  regards  both  numbers  and  variety — that  is,  as  a  rule,  tish  remains 
are  comparatively  so  rare  that  a  large  proporti<m  of  the  marine  forma- 
tions are  found  to  contain  no  other  fossil  remains  than  those  of  inver- 
tebrates. Those  faets  also  make  it  evident  that  with  few  and  compar- 
atively unimportant  exceptfons  the  remains  of  all  land  animals,  as  well 
as  those  of  all  land  plants,  are  found  only  in  sedimentary  dei>osits  ol 
uoumarine  origin, 
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By  referring  to  the  table  on  Plate  xiv  it  will  be  secMi  that  the  time 
range  of  none  of  the  nonmarine  kinds  of  fossil  remains  extends  nnich 
beyond  the  estimated  later  half  of  geological  time,  and  that  the  range 
of  a  part  of  them  is  niach  less.  It  will  also  be  observed  that  the  time 
range  of  marine  invertebrates  is  from  the  beginning  to  the  end  of  the 
time  represented  by  the  geological  scale.  Therefore,  there  is  no  possi- 
bility of  making  comparisons  between  remains  of  marine  animals  and 
those  of  all  other  animals  as  well  as  those  of  hind  plants  for  a  very 
large  early  part  of  the  geological  scale,  because  none  of  the  latter  kinds 
have  been  discovered  there.  Indeed,  opportunities  for  any  such  com- 
parisons for  the  whole  Paleozoic  portion  of  the  scale,  besides  those 
which  are  practicable  between  remains  of  the  marine  animals  and  those 
of  the  land  plants  of  the  Carboniferous  system,  are  very  few  and  com- 
paratively unimportant.  It  is  probable  that  nnuiy  and  important  non- 
marine  deposits  were  formed  during  Paleozoic  time  and  that  they  con- 
tained the  remains  of  nonmarine  faunas,  but  reference  is  here  made 
ouly  to  the  present  extent  of  our  knowiedge  in  that  direction. 

For  th(»  .Mesozoic  and  Cenozoic  portions  of  the  geological  scale  oppor- 
tu:!ities  are  much  more  numerous  for  comparing  fossil  remains  of  ma- 
rine with  those  of  nonmarine  origin  than  they  are  for  the  Paleozoic 
portion.  This  is  because  nonmarine  formations  are  of  more  frequent 
occurrence  among  the  sedimentary  rocks  of  the  two  later  eras  than 
among  those  of  Paleozoic  era,  and  also  because  of  the  greater  abun- 
dance and  variety  of  the  remains  of  nonmarine  and  land  faunas  and  of 
land  floras  in  those  later  formations.  It  is,  however,  a  fact  of  great 
importance  in  this  conne^^tion  that  the  aggregate  proportion  of  non- 
marine  formations  to  those  of  nnirine  origin,  even  for  tln^  Mesozoic  and 
Cenozoi  •  ])ortions  of  the  scale,  is  very  small. 

It  is  thus  appfirent  that  for  the  Paleozoic  i)ortion  of  the  scale  it  is 
marine  formations  almost  exclusively  with  which  the  geoh)gist  has  to 
deal,  and  that  for  the  remainder  of  the  scale  marine  fornnitions  are  far 
in  excess  of  the  nonmarine.  Indeed,  they  are  so  far  in  excess  that, 
with  the  exception  of  a  few  regions  like  the  interior  portion  of  North 
America,  for  example,  the  occurrence  of  nonmarine  formations  is  quite 
exceptional. 

The  absence  of  marine  deposits  among  the  formations  of  the  earlier 
part  of  the  geological  scale  and  the  great  excess  of  the  marine  over 
the  nonmarine  among  those  of  the  later  part,  even  where  the  latter 
are  most  abundant,  is  a  great  impediment  to  the  comparisons  which  it 
isdesirable  to  make  between  them  and  their  fossil  (contents  respectively. 
Still,  this  is  not  a  greater  impediment  to  such  comparisons  than  is  the 
incongruity  or  want  of  recii)roc*al  relation  not  only  between  the  nnirine 
and  nonmarine,  but  between  the  different  kinds  of  the  latter.* 


*Dr.  Thi'odort?  (rill  lins  clearly  pointed  out  tlio  iiicoii'^rnity  betwooii  land  and 
marinofannaH  from  tlio  Mt.:uid)»oint  of  recM^it  hiolo<;y.  See  l*roe.  Hiolo^j:.  Soc,  Wash- 
iiiKton.  Vol.  2,  i».  32.  ISS",:  and  The  Xatioii.  Vol.  21.  p.  43,  1877. 
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The  physical  iiK'ongruity  brtweeii  marine  and  uoumariiie  formatious 
is  manifest  in  the  faot  that  tiie  i)reseiH*e  of  one  or  more  of  the  latter 
in  a  series  of  the  former  kind  of  formations  always  implies  that  there 
have  been  such  di8turl)ancesofi)hysi(»al  conditions  as  to  cause  at  least 
a  local  break  in  the  continuity  of  marine  sedimeutatioQ  as  well  as  in 
thatof  faunal  succession.  Such  breaks  also  imply  a  greater  or  le«s 
interruption  of  the  chronological  record,  the  extent  and  character  of 
which  can  bo  determined,  if  at  all,  only  by  indirect  means.  It  is,  how- 
ever, the  want  of  reciprocal  relation  between  marine  faunas  on  the  one 
hand  and  nonniarine  and  land  faunas  and  land  floras  on  the  other  that 
more  concerns  the  question  of  the  relative  value  of  the  different  kinds 
of  fossil  remains  in  characterizing  the  time  divisions  of  the  geological 
scale  than  does  a  similar  want  with  reference  to  other  kinds. 

The  biological  contrast  between  marine  faunas  and  land  floras  and 
between  tlieir  respective  conditions  of  existence  is  so  complete  that  it 
is  unreasonable  to  assume  that  the  evolutional  changes  which  have 
taken  place  in  each  during  geological  time  were  chronologically  concur- 
rent. Therefore,  whatever  of  intrinsic  value  in  the  characterization 
of  the  divisions  of  the  scale  the  fossil  remains  of  the  one  series  may 
possess,  it  is  quite  independent  of  that  of  the  other. 

It  is  true  that  the  biological  contrast  between  marine  faunas  and 
land  faunas  is  not  so  complete  as  it  is  between  marine  faunae  and  laud 
tloras,  but  as  regards  interdei)cndeuce  and  common  conditions  of  ex- 
istence the  w.intof  recii)rocal  relation  between  marine  faunas  and  a 
large  proportion  of  the  members  of  all  the  land  faunas  is  well  ui^rh 
complete.  R?al  or  apparent  exceptions  to  such  completeness  are  ob- 
servable in  the  exclusively  marine  habitat,  or  marine  resort  for  subsist- 
ence, of  certain  mammals,  reptiles,  and  birds,  but  these  are  cases  of 
adaptjition  to  cDuditions  wliich  are  abnormal  or  exceptional  for  the 
respe(*tive  classes  to  whi(!h  they  belong. 

Xotwithstanding  these  exceptions  it  is  evident  that  during  geological 
time  there  has  been  no  n(»c(?ssiry  c  uicurnmce  of  rat^^  or  degree  of  pro- 
gressive evolution  between  marine  and  land  faunas,  and  therefore  that 
the  chronological  value  of  the  one  series  of  faunas  has  in  no  case  a 
necessary  relation  to  that  of  the  other,  or  no  other  than  a  common  sec- 
ular relation,*  which  is  at  best  obscure. 

The  relation  of  tiic  marine  to  the  nonmarine  atpiatic  faunas  is  less 
incongruous  than  it  is  in  the  <'ase  of  the  land  faunas  already  noticed, 
the  lespective  members  of  nonmarine  faunas  having  much  in  common 
with  correspondiug  members  of  marine  faunas  as  regards  zoological 
alhnity.  Such  a  reflation,  however,  does  not  make  nonmarine  fossil 
faunas  of  concurrent  chronological  value  with  the  marine,  because  of 
the  (*onspicuous  fact  that  the  rate  of  both  i)rogressive  and  differential 
evolution  has  been  remarkably  slow  in  the  case  of  nonnmrine,  especially 

*Tliu  (lirticulty  oi*  i.iipo.Hsiliility  <)t'('()i'rolat.iii;r  luariuc  <1(>po8it4  with  tlioae  of  noB* 
uiHriiie  origin  is  disouHsed  at  the  cIokc  of  Essay  vi. 
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freshwater,  faunas.  Among  illustrations  of  tliis  tardiness  of  evolution 
may  be  mentioned  the  close  simih^rity  to  one  another  of  the  Jurassic, 
Cretaceous,  Tertiary,  and  recent  fresh- watc»r  molluscan  faunas,  and  also 
the  fact  that  much  tlie  greater  part  of  the  ancient  ichthyic  types  which 
have  survived  to  the  present  day  are  found  among  the  fresh-water  fishes. 

The  foregoing  comparisons  have  been  made  between  marine  faunas 
(?n  the  one  hand  and  all  other  faunas  and  the  land  floras  on  the  other. 
When  we  come  to  compare  the  various  kinds  of  land  animals  with  one 
another,  and  with  land  plants,  we  find  that  while  reciprocal  biological 
relation  between  them  is  more  or  less  intimate  in  certain  respects,  there 
is  no  such  relation  as  would  necessarily  have  produced  a  ccmcurrent 
rate  of  progressive  (^volution  in  all  of  them.  On  the  contrary,  when  we 
come  to  examine  the  fossil  land  faunas  and  floras  we  fin«t  that  there  has 
been  a  great  difference  among  them  as  to  the  rate  of  progressive  evo- 
lution for  each,  and  also  a  marked  difference  in  the  relative  extent  of 
differential  evolution. 

For  example,  the  earliest  known  dinosaurs  were  introduced  before 
the  earliest  known  dicotyledonous  plants.  The  former,  aft^r  a  wonder- 
ftiUy  differentiated  development,  became  (»xtinct,  together  with  the 
enaliosaurs,  about  the  time  of  the  introduction  of  the  earliest  known 
of  the  placental  manmials.  Other  reptilian  families,  and  even  closely 
related  genera,  which  were  contemporary  wifli  the  dinosaurs  and  enal- 
iosaui^s,  have  survived  to  the  present  day.  Long  before  the  extinction 
of  the  dinosaurs,  and  before  the  introduction  of  the  earliest  known  pla- 
centiil  mammals,  a  dicotyledonous  flora  prevailed,  c()mi)osed  largely  of 
families  which  are  well  represented  by  living  i)lant8,  several  of  which 
families  contain  genera  that  are  common  among  living  floras.* 

Up  to  the  close*  of  the  Cretaceous  the  general  rate  of  progressive 
evolution  of  land  plants  was,  as  shown  in  the  preceding  essay,  more 
rapid  for  North  America  than  for  Europe;  but  it  was  afterward  much 
less  rapid  on  this  continent  than  was  that  of  the  contemporary  placen- 
tal mammals. 

For  the  time  that  the  dinosaurs  are  known  to  have  existed  their  rat^ 
of  progressive  evolution  was  very  slow  and  their  difterential  evolution 
very  great.  Tiiat  is,  while  their  differential  evolution  resulted  in  an 
infinite  variety  of  forms  and  their  adai)tation  to  the  greatest  extremes 
in  methods  of  locomotion  and  of  dietetic  subsistence,  the  average  bio- 
logical rank  of  the*  Jurassic  and  Cretaceous  dinosaurs  seems  not  to  have 
been  appreciably  higher  than  is  that  of  their  Triassic  predecessors. 
Indeed,  it  is  an  admitted  fact  that  many  of  the  latest  known  North 
American  dinosaurs  have  strong  Jurassic  affinities;  and  it  may  also  be 
remarked  that  the  attinities  of  their  associated  nonplacental  mamma- 
lian remains  are  similar  in  this  respect. 

•All  these  coniparisous  an'  inude  withMpcciul  reference  to  North  American  paleou- 
tology. 
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Two  extremes  of  ijile  of  evolution  are  exemplified  by  the  fresh-water 
mollusca  ou  the  one  hiind  and  tlie  placental  mammals  on  tbe  other. 
The  evolution  of  the  former  has  been  slower  than  that  of  any  other 
animals  of  equal  biological  rank,  and  the  evolution  of  the  latter  more 
rapid  than  that  of  any  others,  even  among  their  contemporary  forms 
of  life. 

Applying  the  foregoing  statements  to  the  methods  which  have  been 
adopted  in  the  construction  of  the  geological  scale  and  in  the  recogni- 
tion of  its  divisions,  we  observe  that  for  the  portion  which  may  reason- 
ably be  assumed  to  represent  fully  the  tirst  half  of  geological  time  the 
work  has  been  accomplished  entirely  by  means  of  marine  invertebrate 
fossils.  These  only  were  available  for  that  purpose,  but  they  were 
sufficient.  We  further  find  that  the  remainder  of  the  Paleozoic  ])ortion 
of  the  scale  was  constructed  by  means  of  marine  invertebrate  remains 
with  only  the  auxiliary  aid  of  plant  and  fish  remains.  The  latter  aid 
was  not  really  necessary,  because  the  succession  and  completeness  of 
Paleozoic  marine  life  was  unbroken,  and  the  remains  which  those  forms 
of  life  afforded  constitute  of  themselves  abundant  material  for  charac- 
t<»rizing  conse(*utive  divisions  of  the  scale. 

The  opinion  formerly  prevailed  among  geologists  that  at  the  close  of 
Paleozoic  time  there  was  a  material  and  general  break  in  the  succes- 
sion of  inarine  life  coin<*ident  with  that  which  w^as  assumed  to  have 
taken  place  in  the  case  of  land  plants,  and  which  was  also  assumed  to 
have  been  at  least  approximately  coincident  with  the  introduction  of 
dinosaurs,  birds,  and  nonplacental  mammals. 

It  is  now  known,  however,  that  the  succession  of  marine  invertebrate 
life  was  as  complete  from  Paleozoic  to  Mesozoic  time  and  from  Mesozoic 
to  Cenozoic  time  as  it  was  for  any  other  portions  of  the  geological  scale. 
Furthermore  the  remains  of  Mesozoic  and  ("enozoic  marine  inverte- 
brates are  as  suflicient  for  the  characterization  of  those  divisions  of 
the  scale  as  are  remains  of  marine  invertebrates  for  the  Paleozoic  por- 
tion. 

It  is  thus  api>arent  that  there  has  been  a  continuous  and  full  succes- 
sion of  marine  invertebrate  life  through  the  whole  time  range  of  the  geo- 
logical scale,  and  that  its  remains  are  as  suflicient  as  any  fossil  rcmanis 
can  be  for  the  characterization  df  every  one  of  its  divisions  wherever 
they  are  represented  by  fossiliferons  rocks  of  marine  origin.  Further- 
more, fnmi  the  beginning  to  the  en<l  of  geoh)gical  time,  there  has  been 
a  good  degree  of  uniformityof  the  rate  of  development  of  marine  inver- 
tebrates, and  the  reciprocal  relation  of  the  various  kinds  to  one  another, 
so  far  as  concerns  its  bearing  up<m  geological  (piestions,  has  always 
been  intinmte  and  of  a  comi)arative]y  uniform  character.  Therefore,  the 
jialeont^jlogical  record  which  they  have  produced  is  to  a  great  degree 
comjdete  in  itself  and  harmonious  in  all  its  pjirts. 

On  the  other  hand  it  is  api)arent  that  the  longest  known  time  range 
of  the  fossil  remains  of  any  of  the  other  kinds  of  animals  or  of  land 
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plants  lulls  very  far  sliort  ot*  thi*  full  range  of  the  seale,  while  the  rauge 
of  eaeli  of  the  more  important  of  these  kinds  is  at  best  through  only  a 
I)ortioh  of  the  later  half  of  the  scale.  Besides  this,  the  incongruity 
which  hsis  been  shown  to  have  existed  between  the  ditt'erent  kinds  of 
these  Donmarine  and  land  aninuils  and  land])lants  respectively,  and  the 
diiference  in  the  rate  of  evolution  of  each,  were  such  that  their  respec- 
tive time  ranges  couhl  not  have  Ix^eii  so  comidemental  of  one  another 
as  to  constitute  of  themselves  a  consecutive  and  harmonious  paleonto- 
logical  record  for  that  portion  of  the  geological  scale  in  which  they  oc- 
cur. At  least  a  record  thus  produced  could  not  have  been  so  complete 
as  is  that  which  has  been  produced  for  the  whole  scale  by  the  <*ond)ined 
ranges  of  the  different  kinds  of  marine  invertebrates. 

If  the  fossil  remains  of  the  nonmarine  and  land  faunas  and  land 
floras  can  not  be  used  conjointly  as  a  standard  for  the  characterization 
and  recognition  of  the  divisions  of  the  geological  scale  it  is  evident 
that  none  of  the  kinds  which  they  embrace  can  be  separately  so  used. 
It  has  been  claimed  by  some  auth<»rs  that,  although  their  complexity  of 
structure  was  the  predisposing  cause,  the  exciting  clause  of  the  re- 
markably rapid  progressive,  and  the  wide  ditterential,  evolution  of  the 
pla<*ental  mammals  was  their  sensitiveness  to  jdiysical  changes  which 
were  so  slight  that  they  i)roduced  little  or  no  eftect  upon  associates! 
faunas.  They  further  (^laim  that  this  sensitiveness  to  slight  physical 
changes  has  made  the  remains  of  those  animals  more  valuable  as  indi- 
cators of  the  divisions  of  geological  time  than  are  any  other  fossil 
remains. 

Whatever  may  have  been  the  cause  of  the  rapid  changes  which  took 
place  among  those  mammals  it  is  true  that  their  remains  are  often, 
valuable  for  distinguishing  subordinate  horizons  which  other  fossils  do 
not  clearly  indicate.  It  is  plain,  however,  that  a  chronological  classi- 
fication based  upf)n  su<h  rapidly  changing  fcnnis  alone  will  not  har- 
monize with  that  whi<*h  we  are  oblig(»d  to  use  ihv  all  that  great  earlier 
jwrtion  of  the  scale  in  the  strata  of  which  such  nMuains  do  not  occur, 
nor  with  the  continuation  of  that  classification  which  is  necessarily 
used  for  the  remaining  portion  of  the  scale. 

If  the  remains  which  the  jilacental  mammals  have  left  had  shown 
any  such  approach  t<»  a  direct  succession  of  faunas  as  have  the  marine, 
and  especially  the  nonmarine,  invertebrates  they  would  be  much  more 
valuable  in  the  way.just  mentioned  than  they  are  now  found  to  be.  That 
is,  there  are  great  faunal  breaks  among  themselves  so  far  as  their  suc- 
cession is  known,  and  an  especially  wide  faunal  hiatus  betw^een  the  ear- 
liest of  them  and  the  nonplacental  mammals  and  the  dinosaurs  which 
preceded  them,  while  the  known  succession  or  ccmtinuous  existence  of 
species  of  gill-b(*aring  molluska  show  that  the  stratigraphic  record  is 
continuous. 

For  example,  certain  s])ecies  of  gill-bearing  fresh  water  mollusks  are 
found  associated   with  dinosaurian  remains  in  thi».  interior  region  of 


312  REPORT    OF   NATIONAL   MUSEUM,  1892. 

Nortli  America,  and  the  same  sp(»eie8  have  been  found  in  an  overlynig 
formation  which  ia  characterized  by  an  abundant  placental  mammalian 
fauna.  Sueli  a  survival  of  gill-bearing  mollusks  implies  the  continua- 
tion of  a  congenial  aquatic  liabitat,  continuous  sedimentation,  and  a 
continuous  record  of  time.  In  this  way  specific  moUuscan  forms  are 
found  to  have  bridged  the  gap  between  (characteristic  mesozoic,  and 
equally  characteristic  cenozoic  vertebrate  forms  so  far  as  the  existence 
of  the  latter  has  been  i)roved  by  the  discovery  of  fossil  remains,  ft  is, 
therefore,  evident  that  neither  the  exceptionally  rapid  rate  of  evolution 
like  that  of  the  v>l*H*©iital  mammals,  nor  the  exceptionally  slow  rate, 
like  that  of  the  fresh  water  mollusca,  can  be  used  independently  as  a 
stjmdard  of  geological  time. 

It  has  been  shown  on  preceding  pages  that  it  is  the  general  advance- 
ment in  biological  rank  for  all  organic  forms  and  for  the  whole  of  geo- 
logical time  that  constitutes  the  ideal  ultimate  standard  of  measure 
for  that  time.  It  does  not  necessarily  follow,  howev^er,  that  the  geo- 
logical scale  is  actually  based  ui)on  the  combined  average  rate  of 
advancement  of  all  those  forms  because  this  is  a  fa(*tor  which  can  not 
be  definitely  ascertained.  Still,  in  all  cases  it  is  necessary  to  api)ly 
that  idea  so  far  as  is  practicable. 

In  view  of  the  facts  recorded  in  the  preceding  paragraphs  w(»  must 
necessarily  place  the  highest  estimate  of  chronological  value  upon  the 
fossil  remains  of  those  kinds  which  have  existed  under  the  most  nearly 
uniform  conditions  through  the  whole  of  geological  time,  and  which 
give  evidence  of  the  most  nearly  uniform  advancement  in  biological 
rank.  Accordingly  the  remains  of  marine  invertebrates  possess  legit- 
imate claims  to  a  higher  estimate  of  chronological  value  than  do  those 
of  any  other  kinds  of  animals  or  of  plants. 

It  is  true  that  the  rate  of  develoi)ment  in  biologi(*al  rank  of  marine 
invertebrates  does  not  embrace  the  entire  advance  for  the  wliole  animal 
kingdom  because  it  begins  in  the  scale  as  it  is  now  known  with  many 
highly  organized  forms  and  ends  without  including  the  vertebrates, 
but  this  fact  does  not  affect  any  of  the  necessary  elements  of  their 
superior  chronological  value  which  have  Just  been  mentioned.  The  fol- 
lowing summary  of  facts  relating  to  the  marine  invert^^brates  show  their 
principal  claims  to  the  highest  estimate  of  value  in  characterizing  the 
divisions  of  the  geological  scale  and  in  determining  the  geological  age 
of  the  strata  in  which  their  remains  are  found. 

The  nmrine  invertebrates  embra<*e  five  of  the  six  subkingdoms  or 
branches  of  the  animal  kingdom. 

They  have  coexisted  in  every  stage  of  geological  time  while  the 
known  time-range  of  other  animals,  as  well  as  of  land  plants,  has  been 
very  nuich  less. 

The  preservation  of  their  remains  having  been  a  natural  conaeciuence 
of  the  character  of  their  habitat  they  are  faunally  more  complete*  than 
are  those  of  any  land  animals,  and  for  the  same  reason  they  are  fiorally 
more  complete  than  are  remains  of  land  plants. 
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They  all  lived  under  the  same  or  closely  similar  eouditions,  and  those 
conditions  were  more  nearly  uniform  tlirouj|:hout  all  geological  time 
than  were  those  under  which  any  other  forms  of  life  existed.  Their 
remains  have,  therefore,  ])roduced  a  more  nearly  uniform  chronological 
record. 

Their  relations  to  one  another  were  wholly  cx)ngruous,  while  the  rela- 
tions of  all  of  them  to  all  noumarine  faunas  and  land  floras  was  more 
or  less  incongruous,  and  in  many  cases  extremely  so. 

The  formations  containing  their  remains  are  for  the  whole  world  and 
the  whole  of  the  geological  scale  far  in  excess  of  those  which  contain 
the  remains  of  any  other  forms  of  life,  especially  the  remains  of  laud 
plants  and  land  animals. 
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VI.— CORRELATIVE  GEOLOGY  AND  ITS  CRITERIA. 

The  term  correlative  geology  is  not  iu  common  use  but  it  is  adopted 
as  a  present  convenience  in  discussing  the  correlation  of  assemblage's 
of  strata  as  divisionB  or  subdivisions  of  the  geological  scale  as  it  is 
developed  in  separate  regions,  and  the  identification  of  formations 
wjthin  one  and  the  same  district  or  region.  As  here  used  the  term 
correlation  refers  to  geological  systems  or  other  comprehensive  series 
of  stratified  rocks  which  oi^cur  in  different  and  more  or  less  widely  sep- 
arated parts  of  the  world  between  which  parts  there  is  no  physictal 
continuity  of  strata,  or  none  that  it  is  possible  U)  discover.  Correla- 
tion applies  to  general  geology,  identification  to  local  or  regional  inves- 
tigatioiis.    . 

The  latter  may  be  discussed  undei*  two  heads,  direct  and  relative. 
Direet  identification  applies  to  formations  the  chara<*teristics  of  which 
at  one  or  more  localities  have  been  ascertained,  and  as  these  aie 
naturally  of  limited  geographical  extent*  the  application  is  similarly 
restricted. 

If  a  formation  were  exposed  at  the  surface  throughout  its  whole 
geographical  extent  its  identity  at  all  points  would  be  self  evident,  but 
all  formations  being  more  or  less  covered  from  view  by  on<»  another  or 
by  surface  debris,  they  are  usually  accessible  for  study  only  where 
they  have  been  corraded  by  drainage  streams  or  brought  to  the  sur- 
face by  movements  of  the  earth's  crust  where  their  exposure  has 
been  eflfected  by  subaerial  erosion  and  denudation.  It  is  at  such 
localities  only  that  they  cjin  be  satisfac»torily  identified,  but  such  iden- 
tification implies  the  actual  or  original  continuity  of  the  formation 
between  all  the  localities  at  which  the  identification  has  been  made. 

It  is  the  identification  of  formations  and  not  their  chaiacterization 
which  is  here  discussed.  The  latter,  as  indicated  in  Essay  ii,  must  be 
determined  by  original  studies  at  one  or  more  localities  from  a  variety 
of  data,  chief  among  which  are  the  biological,  althcmgh  the  physical 
are  always  indispensable,  while  identification  refers  to  a  recognition  of 
those  characteristics  elsewhere. 

Specific  identity  of  fossils  affords  the  surest  test  of  the  direct  identity 
of  a  formation  at  localities  between  which  its  physical  continuity  can 
not  be  traced,  but  lithologi<*al  similarity,  general  evidence  of  liomogcny 
and  other  physical  indications  are  often  etticient  aids  in  such  identifi<  a 
tion,  and  in  case  of  failure  of  biological  evidence  they  Jirc*  often  in  a 
good  degree  satisfactory. 

By  the  term  relative  identification  is  meant  the  re<*()gnitiou  of  the 
proper  place  of  a  given  formation  in  a  series  the  taxonomic  order  of 

*Thc  t-enii  formutinti  is  herein  iiHt'd  iu  accordunee  with  the  restricted  (Iclinition 
and  the  characterization  which  are  given  in  Esnay  ii. 
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which  has  hevu  detcniiiiied  by  the  previous  study  of  I'orinations  wliich 
have  been  directly  ideiititied.  Tiierefore,  while  direct  identification  is 
confined  to  the  p:eolo«rical  limits  of  separate  formations,  relative  identi- 
iieation  may  extend  tliroughout  a  large  region  by  the  overlapping  of 
formations.  Such  a  recognition  of  the  t^ixonomic  i>osition  of  formations 
18  usually  till*  direct  result  of*  empirical  study  of  a  given  series  within  a 
limited  region,  but  it  is  often  the  result  of  those  philosophical  studies 
which  have  been  made  in  conne(*tion  with  the  construction  of  the  great 
geological  scale,  especially  in  cases  where  a  wide  time-hiatus  exists 
betwe^iu  formations.*  Tlu*  latter,  liowever,  approaches  correlation  in 
character. 

Identification,  except  in  the  ndative  cases  just  mentioned,  is  always  the 
result  of  empirical  studies;  but  correlation  is  more phil()sophi(»ally  deter- 
mined. The  latt<»r  not  only  implies  the  existence  of  closely  similar 
biological  characteristics  in  systems  or  series  of  formations  in  different 
and  widely  separate<l  ])arts  of  the  world,  but  in  each  case  it  hjis  refer- 
ence to  a  similarity  of  relation  to  preceding  and  succeeding  series  of 
fonnations  respectively.  That  is,  correlation  relates  to  the  serial  recog- 
nition of  the  various  divisions  of  the  geologicjil  scale  in  more  or  less 
widely  sejiarated  parts  of  tlie  world,  and  is  based  wholly  upon  biology, 
those  divisions  coinciding  with  stages  in  the  evolutional  progress  of 
deveh)pment  of  cngauic  forms  which  has  occurred  during  geological 
time. 

In  the  practical  study  of  tlie  structural  geology  of  a  region  the  prin- 
cipal use  of  correlation  is  (o  ai)idy  universally  acceptable  names  to  the 
different  groups  of  formation.  That  is,  the  structural  geoh)gy  of  great 
regions,  or  even  of  the  greater  part  if  not  the  whole  of  continents,  may 
be  minutely  and  comprehensively  studied  and  all  the  stratified  rocks 
a<*.curately  classified  in  <'hronological  order  by  means  of  direct  and  rela- 
tive identification  of  formations  and  without  necessarv  reference  to 
their  <'orrelation  with  those  of  any  other  part  of  the  world  except  as  a 
means  of  dete<'tingsu<*h  cases  of  wide*  tiine-hiatus  between  formations 
as  are  not  otherwise  rh*ariy  revealed. 

Because  fossil  remains  constitut<*  the  principal  criteria  in  the  practi- 
cal identification  of  formations  it  is  desirable  in  this  connection  to  con- 
sider the  relative  vahn*  of  tlie  dilferent  kinds  for  this  purpose,  although 
the  subjec^t  has  been  briefly  discussed  and  frequently  referred  to  in 
the  preeedin^  essays. 

Fossils  bein;^-  the  remains  of  animals  and  plants  most  of  the  princi- 
pal kinds  of  which  lived  under  dillerent  physical  conditions,  some  of 
them  hav4'  a  more  dir<M-t  rehition  than  others  to  the  formations  in 
which  thev  arc   found.     TluMcfore  thev  dilfer  materiallv  as   to  their 


Wliat  I  li;iv«'  lirjT  (Icsii^n.itod  :i.s  rrljitivr  idciitiiication  luis  often  1  hu* n  by  autliorH 
]n('ln(l<'<l  unclri"  tlir  Im'.hI  <»!'  rorrclation.  I  also  liavr  iloiir  so  in  nnUetiii  V.  S.  (ieo- 
1o^i<'al  Sur\«v,  No.  SJ.  ]))»  17-25.  Imt  tlir  nioro  <!l<'arly  to  stat«»tlH'i)riiiriplr8  involved 
I  iiorein  ivstrict  the  use  of  that  trrm  as  indicated  in  procoding  parugriijihH. 
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relative  valuo  in  the  identification  of  formations.  Naturally  tlie  re- 
mains of  aquatic  faunas  exceed  all  others  in  value  for  this  purpose 
because  the  faunas  not  only  found  a  congenial  habitat  in  the  waters 
in  which  were  deposited  the  formations  that  now  contain  their  fossil 
remains,  but  they  could  have  existe<l  in  no  other.  Their  whole  life 
history,  with  the  minor  exception  of  migratory  fishes,  especially  such 
as  entered  nonmarine  waters,  was  therefore  intimatelv  and  whollv  con- 
nected  with  the  production  of  those  formations. 

A  large  proportion  of  all  the  formations  which  are  (characterized  by 
the  remains  of  aquatic  faunas  contain  none  of  land  faunas  and  floras, 
but  in  other  formations  remains  of  the  latter  kind  are  found  <M)m- 
mingle<l  with  those  of  aquatic  faunas.  In  all  such  cases  the  remains 
of  land  faunas  and  floras  reached  their  intombment  by  accidental 
means  while  the  intombment  of  the  remains  of  aquatic  faunas  was  a 
natural  result  of  the  character  of  their  habitat.  Moreovei*,  all  the  meiu  • 
bcTS  of  extinct  aquatic  faunas  which  possessetl  fossilizable  parts  are 
likely  to  have  been  represented  by  fossil  remains,  because  in  their  in- 
tombment they  were  not  separated  from  their  habitat,  while  the  intomb- 
ment of  all  remains  of  land  faunas  and  floras  was  not  only  accidental 
but  necessj^rily  partial  as  regards  the  faunas  and  floras  from  which 
they  were  derived.* 

Again,  the  existence  of  every  extinct  aciuatic  fauna  had  not  only  an 
intimate  connection  with  the  c<mditions  which  produced  the  formation 
in  which  the  remains  are  found,  but  it  began  its  existence  as  a  fauna 
with  the  establishment  of  those  conditions  and  was  extinguished  a.s 
such  when  the  conditions  were  changed,  and  largely  or  wholly  in  conse- 
quence of  the  change.  It  might  easily,  and  evidently  often  did,  happen 
that  changes  of  physical  conditions  which  caused  the  extinction  of  one 
aquatic  fauna  and  the  introduction  of  a  succeeding  one  would  not  mate- 
rially affect  the  continued  existence  of  the  fauna  and  flora  of  the  adja- 
cent land  which  were  contemjiorary  with  the  extinguished  fauna.  In 
such  a  case  the  land  fauna  or  flora  began  its  existence  before,  or  con- 
tinued it  after,  that  of  the  aquatic  fauna,  or  its  existence  may  have 
extended  continuously  trom  the  epoch  before  to  that  after  the  one  in 
wh^ch  the  aquatic  fauna  lived.  In  such  a  case  also,  while  the  aquatic 
fauna  was  characteristic  of  only  one  formation  and  one  epoch,  the  land 
fauna  and  flora  may  have  characterized  two  or  three  formations  and  as 
many  epochs.  Furtheiniore,  geologists  sometimes  find  evidence  from 
the  association  of  their  remains  with  those  of  aquatic  faunas  that  land 
faunas  and  floras  were  repeatedly  and  materially  changed  during  a 
period  within  which  aquatic  faunas  of  the  same  region  suttered  com- 
paratively little  change. 

It  is  true,  as  mentioned  in  those  paragraphs  of  essay  II,  in  which 
methods  of  defining  and  characterizing  formations  are  discussed,  that 


See  pages  254-261. 
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fossil  remaius  of  certain  kinds  of  land  animals  and  ])lant8  may  be  and 
often  are  found  only  within  the  liuiits  of  a  given  formation,  and  in  that 
respect  they  may  be  regarded  as  chanvcteristic  of  it ;  but  that  does  not 
aftec't  the  accuraey  of  the  foregoing  statements. 

The  foregoing  comi)arisou8  of  the  relative  value  of  fossil  remains  of 
acjuatic  and  terrestrial  animals  cau  not  be  of  unlimited  application  be- 
cause DO  remains  of  terrestrial  animals  have  been  found  in  the  forma- 
iUms  of  the  earlier  geological  periods,  and  it  is  generally  believed  that 
none  existed  then.  Indeed,  such  (;omparisons  are  of  little  applicability 
in  the  case  of  any  formations  earlier  than  the  Mesozoic,  and  they  mainly 
pertain  to  the  Cenozoic. 

The  facts  mentioned  in  the  foregoing  paragraphs  have  far-reaching 
significance  other  than  that  which  directly  relate.s  to  the  identification 
of  formations.  They  are  to  be  again  mentioned,  but  only  for  the  pur- 
pose of  showing  that  whatever  of  value  fossil  remains  of  land  animals 
and  plants  may  possess  other  than  that  which  has  been  referred  to, 
they  arenas  a  rule,  of  much  less  value  in  identifying  and  characterizing 
formations  than  are  those  of  aquatic  animals. 

Marine  waters  having  always  been  of  world-wide  extent,  and  marine 
conditions  more  nearly  uniform  or  subject  to  far  less  vicissitude  than 
either  nonmarine  or  terrestrial  conditions,  the  fossil  remains  of  the 
marine  faunas  naturally  constitute  a  better  medium  for  a  continous 
chronological  record  by  organic  evolution  than  do  those  of  terrestrial 
faunas  and  tioras  or  those  of  fresh-water  faunas.  This  fact,  however, 
does  not  make  the  fossil  remains  of  fresh- water  faunas  any  less  trust- 
worthy than  are  those  of  marine  faunas  for  the  identification  of  the 
formations  which  they  characterize.* 

With  the  exception  of  fishes  and  a  few  mammals  and  reptiles  verte- 
brates of  the  kinds  whose  remains  are  available  in  geological  studies 
aie  mostly  lan<l  animals,  while  those  of  invertebrates  of  the  kinds  whose 
remains  are  thus  available  are  mostly  aquatic  animals.  The  superior 
value  of  the  latter  has  already  been  pointed  out ;  but  it  should  be  added 
that  remains  of  fishes,  in  case  of  equally  complete  faunal  representation, 
are  of  no  less  Vtalue  than  are  those  of  aquatic  invertebrates.  The  migra- 
tory habits  of  a  greater  or  less  proportion  of  fishes,  however,  has  in 
some  cases  caused  their  remains  to  be  commingled  with  those  of  more 
than  one  fauna  and  to  be  dejmsited  in  more  than  one  formation. 

The  remains  of  other  vertebrate  aquatic  animals  are  sometimes  avail- 
able in  the  identification  of  formations,  but  they  are  generally  of  less 
value  than  are  the  remains  of  fishes,  because  the  aerial  respiration  and 
amphibious  habits  of  most  of  them  generally  restricted  their  range  within 
narrower  limits.  Furthermore,  their  range  in  geological  time  is  even 
less  extended  than  that  of  fishes.  That  is,  air-breathing  vertebrates 
are  not  yet  known  to  have  existc<l  earlier  than  the  Carboniferous,  and 

*  For  diHcnsHioiis  of  this  Kuhject  see  ]>]igeN  281-283. 
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duriug  that  age  they  were  comparatively  iiniiuportaiit.  Although  rtshes 
existed  earlier  thau  other  vertebrates,  their  remains  attord  litth;  material 
for  comparison  with  those  of  iuvertebrates  in  earlier  rocks  than  those 
of  Devonian  age.  Therefore  the  identification  of  all  those  earlier  forma- 
tions, comprising  a  large  part  of  the  whole  geological  series,  must  be 
made  by  means  of  invertebrate  remains  alone. 

When  considering  the  relative  value  of  fossil  remains  of  animals  and 
plants  in  the  identification  of  formations,  only  terrestrial  plants*  are 
worthy  of  notice,  because  of  the  low  grade  of  a<piatic  i)Iants  projier,  and 
because  our  definite  knowledge  of  terrestrial  plants  extends  no  farther 
baek  in  gecdogical  time  than  the  Devonian.  Furthermore,  their  remains 
being  very  rare  in  rocks  of  that  age,  a  satisfactory  comparison  of  plant 
remains  with  those  of  animals  is  necessarily  restricted  to  formations  of 
the  (carboniferous  a^id  later  ages. 

Again,  the  disparity  of  value  between  the  remains  of  aquatic  and 
t'Crrestrial  faunas,  which  has  already  been  un^itioned,  is  not  only 
equally  great  between  those  aquatic  faunas  and  land  floras,  but  for 
reasons  stated  in  Essay  i  plant  remains  in  all  cases  much  less  com- 
pletely represent  the  floras  from  which  they  were  derived  than  do  the 
remains  of  aquatic  animals  the  faunas  in  which  they  originated. 

From  the  finegoing  statements  it  is  seen  that,  although  fossils  in  all 
cases  constitute  not  only  much  the  most,  but  usually  the  only,  trust- 
worthy criteria  for  such  identification  of  formations  as  is  indispensable 
in  the  study  of  structural  geoh)gy,  the  various  kinds  differ  materially 
as  to  their  relative  value.  This  value,  however,  has  no  necessary  rela- 
tion to  that  which  they  may  possess  as  indi(jiit^rs  of  geological  time  or 
of  the  correlation  of  the  strata  containing  them  with  those  of  other 
parts  of  the  world.  The  two  values  are  distinct,  although  one  kind  of 
fossil  reuiain^  may  often  possess  both. 

Other  criteria  of  identification  than  those  of  fossil  remains  were 
briefly  referred  to  in  a  preceding  paragraph  as  behig  chiefly  homogeny 
and  lithological  similarity,  both  of  which  are  valuable  aids  when  pale- 
on  tological  criteria  are  deficient,  and  both  may  often  be  relied  upon  in 
cases  of  the  absence  of  those  criteria.  Except  in  the  more  or  less  con- 
stant use  of  lithological  charaeteristics,  fhat  ought  always  to  be  made 
in  connection  with  the  biological  identification  of  formations,  those 
characteristics  are  at  best  of  limited  ap[)licability  as  criteria,  and  they 
are  available  only  in  either  direct  or  indirect  relation  to  biological  cri- 
teria. Their  indirect  availability  is  that  which  has  just  been  referred 
to.  Their  direct  availability  is  mainly  in  connection  with  what  in  a 
l)receding  ])aragraph  has  been  <lesignated  as  relative  identiflcati<ni,  be- 
cause it  can  be  made  only  with  reference*  to  some  one  or  more*  of  already 
known  biological  horizons. 

Sometimes  the  relative  stratigrai)hical  position  of  a  single  unfossilifer- 
ous  sedimentary  formation  may  bed«»terminc<l  by  means  of  its  relation  to 

'  PaluHtrul  i>lanU  are  Inrlmlod  in  this  (lc8igijation. 
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those  wliicli  underlie  and  overlie  it  and  which  have  been  biologically 
identified, or  therelative  age  of  a  formation  of  volcanic  origin  intercalated 
between  known  fossiliferous  formations  may  be  thus  determined.  Again, 
there  may  be  a  great  series  of  unfossiliferous  stratified  rocks,  sucrli  as  is 
the  i)re-(;ambrian,  the  divisions  of  which  are  identifiable  by  means  of 
lithological  criteria  aided  by  the  general  evidence  of  homogeny. 

In  the  case  of  single  unfossiliferous  sedimentary  formations  such  as 
have  just  been  referred  to,  their  relative  identity  is  determinable  by  the 
underlying  and  overlying  fossiliferous  formations.  The  same  is  true  in 
case  of  the  formations  of  volcanic  origin  which  have  also  been  referred 
to,  the  claim  formerly  made  that  the  geological  age  of  this  kind  of  rocks 
can  be  determined  by  the  mineral  composition  having  been  generally 
abandoned.  The  geological  age  of  the  pre-Cambrian  formations  also 
have  not  been  determined  by  any  inherent  evidence,  but  only  by  their 
ascertiiined  stratigraphic  relation  to  the  fossiliferous  Cambrian  rocks. 
That  is,  their  geological  age  or  relative  identification  could  be  ascer- 
tained only  by  reterence  to  biological  criteria. 

While  fossil  remains  unquestionably  afford  the  most  trustworthy  and 
often  the  only  means  of  either  direct  or  indirect  identification  of  forma- 
tions, in  the  absence  of  these  means  the  geologist  often  reaches  conclu- 
sions in  this  respe(5t  by  methods  of  reasoning  that  it  would  be  difficult 
even  for  himself  to  formulate,  and  these  conclusions  are  valuable  in 
proportion  to  his  a<u|uirements  and  experience.  Among  these  less  clearly 
definable  methods  is  that  which  takes  cognizance  of  homogeny;  that 
is,  of  a  metho<l  in  (connection  with  which  certain  inherent  lithological 
and  strati  graphical  character  isti(^s,  which  are  possessed  by  a  formation 
or  series  of  strata  in  one  part  of  a  given  region  under  investigation,  are 
accepted  as  evidence  that  it  had  a  common  origin  with  a  formation  or 
series  presenting  similar  characteristics  in  another  part  of  the  same 
region.  Such  a  conclusion  necessarily  implies  that  originally  there  was 
l)hysical  conthiuity  of  similar  strata  between  such  lo<?alities,  and  that  it 
has  either  been  destroyed  or  obscured. 

This  method  of  identifymg  formations  is  one  of  minor  importance  as 
(compared  with  that  which  is  based  upon  fossil  remains,  but  unfortu- 
nately it  has,  especially  within  the  last  few  years,  been  adopted  by  cer- 
tain geologists  in  charge  of  important  works  almost  to  the  entire  exclu- 
sion of  paleontological  consi(l(n'ations.  Although  it  can  not  be  denied 
that  in  the  hands  of  an  exi)erienced  and  broad-minded  investigator  this 
method  of  identifying  formations  is  of  great  value,  the  fact  remains  that 
some  of  the  most  grievous  mistakes  that  have  ever  thrown  discredit 
upon  geological  investigation  have  occurred  by  its  adoption  to  the 
exclusion  of  paleontological  evidence. 

The  term  correlation,  as  restricted  by  the  preceding  definition  and 
distinguished  from  identification,  is  api)lied  to  a  comparison  of  the 
stages  and  substages  of  the  geological  scale  as  they  are  respectively 
re(X)gnizable  in  distinctly  separate  regions.    Such  regions  as  are  referred 
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to  are  now  separated  from  one  another  by  intervening  broad  bodies  of 
water  beneath  which  there  may  or  may  not  have  ever  bi>en  strati- 
graphical  continuity,  or  by  terrestrial  conditions  which  have  made  it 
imi)08sible  to  trace  such  continuity  if  it  ever  existed. 

Thus,  while  correlation  in  this  restricted  sense  is  usually  contined  to 
a  comi)arison  of  great  series  of  stratified  rocks  as  they  occur  ou  sepa- 
rate continents,  it  is  sometimes  quite  as  applicable  to  different  parts  of 
one  and  the  same  continent  as  is  the  case,  for  example,  with  the  east- 
ern and  western  jwrtions  of  North  America. 

In  considering  the  subject  of  correlation  as  thus  restricted,  we  find 
that  it  not  only  depends  quite  as  fully  upon  the  study  of  fossil  remains 
as  does  the  identification  of  formations,  but  having  reference  to  regions 
too  distinctly  separate  from  one  another  to  have  recognizable  strati- 
graphical  continuity  between  them,  such  questions  as  those  pertaining 
to  physical  characteristics  and  identity  are  eliminated.  We  also  find 
that  the  manner  of  dependence  upon  fossil  remains  in  the  two  classes 
of  cases  is  different;  that  is,  in  the  one  case  it  is  mainly  specific  iden- 
tification that  is  relied  upon,  and  in  the  other  reliance  is  placed  only 
upon  the  recognition  of  various  general  faunal  and  fioral  types,  such  as 
are  referred  to  on  pages  290-300. 

As  was  stated  in  Essay  ii,  formations  being  physical  units  of  local, 
but  not  universal,  stratigraphic  classification,  the  term  identification  is 
especially  appropriate  when  referring  to  studies  of  their  relation  to  one 
another  in  the  field.  The  determination  of  correlation  is  also  in  some 
sense  an  act  of  identification;  that  is,  it  is  the  identification,  or,  more 
proi)erly  speaking,  the  recognition  of  the  divisions  or  subdivisions  of 
the  great  geological  scale  in  different  and  distinctly  separate  parts  of 
the  world.  The  fac*t  that  the  divisions  and  subdivisions  of  the  scale 
may  thus  be  more  or  less  completely  recognized  being  fully  admitted 
by  all  geologists,  the  only  question  that  need  be  discussed  in  that  con- 
nection relates  to  the  manner  of  their  characterization,  the  distinctness 
of- their  limitation,  the  completeness  of  their  representation,  and  to 
synchronism  or  contemporaneity  and  homotaxy. 

The  idea  of  correlation  presupposes  a  standard,  and  as  every  standard 
must  be  either  absolute  or  conventional  it  is  necessary  to  <onsider  what 
must  be  the  character  of  one  by  which  correlation  as  herein  defined 
maybe  recognized,  because  upon  this  depends  an  intelligible  discussion 
of  the  subject.  If  the  standard  of  correlation  is  an  absolute  one,  there 
can  be  no  <iuestion  as  to  the  definiteness  and  comi>leteness  of  its  appli- 
cability in  all  cases  and  in  all  parts  of  the  world  where  the  necessary 
observations  can  be  made.  If,  however,  the  stan<lard  is  a  conv^entional 
one,  its  recognition  as  such  implies  more  or  less  uncertainty  as  to  the 
definiteness  and  completeness  of  its  universal  ai)plicability,  but  a  con- 
ventional standard  may  be  basexl  upon  such  an  array  of  admissible  faets 
that  in  all  cases  where  those  facts  are  recognizable  uncertainty  and 
iudefinlteness  in  its  practical  application  are  reduced  to  comparatively 
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narrow  liuiits.  This,  briefly,  is  my  conception  of  the  true  character  of 
the  only  standard  of  correlation  that  may  le<j;itiniately  be  nsed,  because 
it  is  the  only  one  that  agrees  with  a  rational  interpretation  of  natural 
laws. 

It  has,  however,  been  the  custom  of  a  large  proportion  of  geologists 
to  regard  the  geological  scale  as  it  has  been  established  iu  Europe  as 
the  absolute  standard  for  the  whole  earth.  A  necessary  consequence 
of  this  view  is  their  assumpti<m  that  the  systems  which  physically  con- 
stitute that  S(;ale,  and  at  least  most  of  the  divisions  of  those  systems, 
may  not  only  be  recognized,  but  as  clearly  defined  iu  all  parts  of  the 
eiirtbas  they  are  in  Europe,  if  in  those  parts  contemporaneous  deposits 
were  made  and  still  remain  intact. 

While  fully  accepting  the  fact  of  the  existence  of  a  rational  standard 
of  correlation  and  of  its  great  practical  value,  it  is  my  purpose*  to  oppose 
the  idea  of  its  absoluteness  which  is  still  entertained  by  many  geolo- 
gists, and  which  was  formerly  entertained  by  all.  Before  prcu^eeding 
with  those  remarks,  however,  it  is  desirable  to  inquire  briefly  as  to  the 
origin  of  that  idea  and  the  probable  reason  of  its  survival,  and  to  refer 
to  other  ideas  which  were  entertained  by  the  early  geologists  but  which 
have  long  been  abandoned. 

One  of  the  abandoned  ideas  referred  to  relates  to  the  recognition  of 
lithological  identity  as  a  criterion  of  correlation.  This  idea  is  indicated 
in  various  w^ays  by  the  writings  of  those  early  Jiuthors  and  to  some 
extent  by  their  application  of  names  to  the  divisions  of  the  scale — such, 
for  example,  as  Old  Red  Saudst^^ne  and  New  Red  Sandstone*  for  the 
Devonian  and  Triassic  systems,  respectively.  Another  relates  to  the 
degree  of  consolidation  or  compactness  that  sedimentary  rocks  have 
acquired,  and  still  another  to  the  degree  of  general  disturbance  which 
they  have  suffered.  As  already  stated,  those  pioneers  regarded  these 
conditions  as  indicating  relative  age  and  also  as  being  an  aid  to  litho- 
logical identification  as  a  criterion  of  correlation. 

These  ideas  were  abandoned  because  they  were  found  to  be  untenable 
even  from  the  standpoint  of  their  originators,  and  yet  they  are  scarcely 
less  rational  than  is  that  which  ascribes  absolut(Miess  to  the  European 
scale  as  a  standard  of  correlation.  The  only  cause  that  I  can  suggest 
for  the  survival  of  the  latter  idea  while  the  former  ideas  have  been 
abandoned  is  a  general  conservative  disinchnation  of  the  mind  to  adjust 
itself  to  new  methods  of  thought,  especially  if  the  old  methods  have  . 
be^n  rend(ired  plausible  by  artificial  adjustment  to  indisputable  facts, 
and  are  intricate  by  the  c(mi])lex  nature  of  the  subject.  The  idea  of 
the  chronologi(!al  vahie  in  the  study  of  systematic  geology  of  litholog- 
ical character  and  conditions  seems  to  have  been  abandoned  not  only 
because  it  was  falhicious  but  because  the  portion  of  the  subject  to 

"The  Porniian  was  by  the  earlj'  |:?e<)lojj:i.sfs  sometimes  iiioludetl  witli  tlie  Triassic 
under  the  name  New  Red  Sandstone. 
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which  it  pertains  not  being  complex  the  idea  was  readily  dismissed. 
The  idea  of  the  absoluteness  of  the  geological  scale  now  in  general  use 
as  a  standard  for  the  whole  earth  pertains  to  an  unusually  complex 
subject,  involving  various  concurrent  lines  of  systematic  thought.  It 
was  probably  for  this  reason  that  it  was  not  fully  dislodged  even  by 
the  great  biological  revolution  which  has  been  referred  to  in  the  last 
essay,  notwithstanding  the  fact  that  its  subje^-t  is  essentially  a  bio- 
logical one. 

Originally  the  idea  of  correlation  involved  that  of  actual  and  com- 
plete contemporaneity.  That  is,  in  accordance  with  their  belief  in 
special  creations  the  early  geologists  assumed  that  every  faunal  and 
floral  type,  as  well  as  every  species,  having  been  specially  created*  each 
one  of  those  t>T)es  which  characterize  any  given  stage  or  substage  of 
the  geological  scale  was  simultaneously  deposited.  They  also  believed 
that  all  the  divisions  and  subdivisions  of  the  geological  scale  were 
divinely  ordained  and  sharply  detinable,  and  their  a(!ceptance  of  that 
scale  as  an  absolute  universal  standard  of  correlation  was  a  necessary 
result  of  that  belief.  Notwithstanding  the  great  revolution  in  methods 
of  biological  thought  and  prjictice  which  has  been  referred  to,  paleon- 
tological  literature  abounds  with  proof  that  the  idea  of  absoluteness  of 
correlation  is  still  held  even  by  authors  who  ostensibly  reject  all  the 
beliefs  which  alone  could  have  given  origin  to  such  an  idea. 

Sufficient  reasons  have  been  given  why  formations  as  such  can  not 
be  considered  in  discussing  correlation,  but  1  again  refer  to  the  fact  for 
the  puri)ose  of  emphasizing  the  statements  that  true*  correlation  is  es- 
sentially a  biological  and  not  a  physical  mattt*r,  that  its  application  is 
necessarily  restricted  to  divisions  of  the  geological  scale  that  are  more 
comprehensive  than  those  which  may  be  represented  by  even  the  great- 
est of  the  formations  as  they  are  defined  in  Essay  ii,  and  that  in  the 
determination  of  such  correlation  specific  identity  of  fossils  cau  rarely 
be  considered.  It  is  therefore  necessary  to  consider  what  divisions  of 
the  scale  may  be  satisfactorily  correlated  and  what  are  the  character 
and  attributes  of  the  biological  forms  that  constitute  tlie  criteria  of 
their  correlation. 

Naturally  the  Ijirger  divisions  of  the  scale  are  more  readily  recogniz- 
able than  are  the  smaller,  because,  besides  other  reasons,  the  faunal 
and  fioral  characteristics  of  the  former  are  more  general  than  are  those 
of  the  latter,  and  their  vertical  range  also  is  greater.  Thus  the  sys- 
tems, or  stages,  as  I  have  designated  them  on  preceding  i)iiges  when 
discussing  the  geological  scale,  are  readily  recognizable  in  widely  sep- 
arated parts  of  the  world  by  means  of  more  or  less  numerous  general 
types  of  fossil  forms,  while  the  characteristic  types  of  their  divisions  are 
fewer  and  more  special.  By  means  of  those  more  general  indications 
the  whole  series  of  svstems  from  the  Cambrian  to  the  Tertiary,  inclu- 


See  pagctt  291-299. 
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sive,  are  recognizable  in  North  America  with  as  much  certainty  as  they 
are  in  Europe,  although  some  of  them,  the  Triassic  and  Jurassic,  for 
example,  have  not  been  so  completely  recognized. 

On  the  other  hand  the  recognition  of  the  substages,  or  division  of 
systems,  which  are  more  or  less  clearly  definable  in  EuroiH?,  has  in  no 
case  been  nuide  with  rational  satisfiEtction  in  North  America,  although 
many  geologists  have  attempted  their  full  recogniti<m  on  this  conti- 
nent, and  some  have  even  attempted  that  of  secondary  divisions  of 
systems  not  only  in  North  America  but  in  other  parts  of  the  world,  by 
means  of  their  European  characteristics. 

1  do  not  mean  to  say  that  at  least  some  of  the  more  general  divisions 
of  systems  are  not  distinguishable  in  North  America  as  well  as  in 
Europe,  such  for  example  as  the  Upi>er,  Middle  and  Lower  Devonian^ 
Upper  and  Lower  Cretaceous,  etc.  I  also  do  not  mean  to  say  that  cer- 
tain of  the  faunal  and  floral  types  which  characterize  divisions  or  sub- 
stiiges,  such  as  those  of  the  Euroi)ean  Cretaceous  from  the  Neocomian 
to  theDanian,  inclusive,  as  well  as  similar  divisions  of  other  systems, 
have  not  been  discovered  in  North  American  strata  and  in  those  of 
other  pai-ts  of  the  world.* 

I  claim,  however,  that  while  the  systems  are  satisfactorily  recogniz- 
able as  already  stated,  their  upper  and  lower  limits  are  often  illy  de- 
finable, and  that  they  often  do  not  accord  with  the  recognized  limits  in 
Europe,  and  that  the  same  is  also  the  case  with  the  large  general  divi- 
sions of  systems  referred  to.  Furthermore,  I  claim  that  in  case  of  the 
presence  in  Nortli  American  straita  of  types  which  <*haracterize  any  of 
those  divisions  of  the  European  Cretaceous  and  other  systems  just 
referred  to  they  are  so  often  commingled  with  certain  of  those  types 
which  characterize  one  or  more  other  divisions  of  the  same  system 
there  that  they  can  not  have  the  same  chronological  significance  on  the 
two  continents.  That  is,  types  which  are  characteristic  of  dift'erent 
divisions  of  a  system  in  Europe,  and  which  occur  there  in  a  certain 
order  of  succession,  are  known  to  occur  in  American  divisions  of  the 
same  system  m  a  different  order  of  snccession.  It  is  therefore  evident 
that  the  presence  in  a  grou[)  of  American  strata  of  any  one,  or  even 
more,  of  the  types  which  characterize  a  given  division  of  a  system  in 
Europe  <loes  not  prove  the  absolute  identity  of  that  division  in  Amer- 
ica. 

Although,  as  before  state<l,  all  the  systems  of  the  European  scale  have 
been  satisfactorily  recognized  in  North  America,  their  upper  and  lower 
limits  are  not  only  often  illy  definable  and  sometimes  discordant  with 
those  of  corresponding  systems  in  Europe,  but  those  limits  have  been 
designated  as  occnirring  ai  different  horizons  by  those  geologists  re- 
spectively who  rely  upon  different  kinds  of  fossil  remains.     For  exam- 


^Althougli  I  more  particularly  compare  North  American  strata  with  those  of  En- 
rope,  and  oftetier  refer  to  the  Cretaceons  Bysteih  than  to  others,  I  aMiime  that  tht 
Um%9  and  principles  Involved  are  of  world-wide  application. 
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pie,  abundant  remains  of  a  flora,  consisting  of  types  which  in  Europe 
are  characteristically  Tertiary,  are  found  in  American  strata,  which 
are  shown  by  all  other  known  evidence,  which  is  abundant,  to  be  of 
Cretaceous  age.  Again  nonplacental  mammalian  remains  of  generally 
accepted  Jura^ssic  types  are  found  in  American  strata  which  other 
evidence  shows  can  not  be  of  earlier  age  than  the  uppermost  C'reta- 
ceous,  if,  indeed,  they  are  not  of  Tertiary  age.  Associated  with  these 
mammalian  remains  are  those  of  dinosaurs  which  are  so  characteristic 
of  that  great  subclass  in  its  prime,  and  show  so  little  evidence  of  its 
decadence  that  when  they  were  first  discovered  they  were  believed  to 
be  of  Jurassic  age. 

The  cause  of  this  association  of  types  in  the  strata  of  certain  sys- 
tems, or  in  those  of  certain  of  its  divisions  as  they  occur  in  some  parts 
of  the  world  with  those  which  characterize  other  systems  or  others  of 
their  divisions  in  another  part,  must  be  sought  in  the  facts  and  princi- 
ples stated  in  the  propositions  and  remarks  on  pages  203  to  300,  which 
prox)08itions  have  been  presented  for  the  purpose  of  such  reference. 
From  the  facts  tlius  stated  and  referred  to  it  may  be  seen  that  such  a 
commingling  of  types,  so  far  from  being  an  abnormal  condition,  is 
wholly  natural  and  what  ought  to  be  expected.  It  is  thus  shown  that 
the  average  rate  of  progressive  evolution  which  produced  the  tyi)e8 
that  characterize  the  different  systems  and  their  respective  divisions 
was  not  the  same  in  all  jmrts  of  the  world  for  each  of  the  different 
branches  of  the  animal  and  vegetable  kingdoms,  nor  the  same  for  the 
same  part  of  the  world  during  all  the  time  those  branches  have 
(coexisted. 

In  view  of  the  foregoing  statements  of  facts  and  principles  the  idea 
held  by  the  early  geologists,  as  well  as  by  some  of  those  nt)w  living, 
that  identity  of  fossil  types  proves  synchronism  or  exact  contempora- 
neity of  origin  of  any  two  or  more  series  of  strata  containing  them,  is 
quite  untenable.  The  facts  which  have  been  presented  also  suggest 
that  the  term  homotaxy  must  be  used  with  some  degree  of  latitude  as 
to  its  application  to  the  subdivisions  of  systems,  because  the  order  of 
sequence  in  the  occurrence  ot  the  tyi)e8  which  characterize  them, 
respectively,  in  one  part  ot  the  world  is  in  another  part  sometimes  [)ar- 
tially  reversed  or  partially  Interchanged.  That  is,  the  taxonomy  of 
those  subdivisions  as  biologically  indicated  is  not  the  same  for  all  [)arts 
of  the  world. 

Although  tlu*  foregoing  statements  contain  (^xpN^ssions  of  earnest 
dissent  from  certain  views  which  have  been  more  or  less  [)revalent,  it 
is  not  to  be  inferred  that  I  discard  any  of  the  legitimati*  princi[>les 
upon  which  correlative  and  histori<*al  geology  are  based.  Indeed,  the 
evidence  is  incontestable  that  the  successive  stages  of  the  geological 
scale  were  m  a  general  but  an  effective  way  charat*terized  by  i)eculiar 
secularly  developed  groups  of  organic  types,  and  that  those  types  have 
wonderfully  wide  distribution  within  their  respective  stages.    With 
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reference  to  such  characterization  it  is  the  adequacy  of  those  types  to 
sharply  define  the  limits  of  stages  or  to  (ilearly  identify  -substages  in 
widely  separated  parts  of  the  world  that  I  deny.  This  denial,  of  course, 
implies  what  has  before  been  stated,  that  the  geological  scale  now  in 
general  use  is  not  an  absolute  standard  for  the  correlation  of  the  strati- 
fied rocks  of  the  whole  earth,  but  I  repeat  what  was  said  in  connection 
with  that  statement,  that  this  scale  is  unquestionably  the  best  that  it 
has  been  possible  to  devise,  and  make  the  additional  statement  thai  it 
needs  adjustment  rather  than  material  change.* 

The  foregoing  discussions  having  required  frequent  reference  to  cer- 
tain erroneous  views  which  have  prevailed  upon  the  subject  of  corre- 
lation that  subject  has  necessarily  been  somewhat  antagonistically 
presented.  That  is,  its  scope  has  been  to  a  large  extent  negatively 
rather  than  positively  indicated. 

It  has  been  shown  that  the  presence  in  widely  separated  parts  of  the 
world  of  all  the  systems  of  the  geological  scale,  as  well  as  of  some  of 
their  larger  di'isions,  has  been  demonstrated  by  the  labors  of  a  multi- 
tude of  geologists  and  that  the  fact  of  correlation  is  therefore  not  to 
be  called  in  question.  The  principal  (piestions  which  have  been  raised 
concern  the  scope  of  correlation  or  the  limitation  of  the  assemblages 
of  strata  the  relation  of  which  to  respective  divisions  of  the  scale  is 
more  or  less  obvi(ms.  These  questions  are  of  practical  application  in 
the  study  of  the  structural  geology  of  any  part  of  the  world  other 
than  that  in  which  the  geological  scale  wj»s  established,  but  they  are  of 
such  a  character  that  they  must  be  conventionally  rather  than  arbi- 
trarily determined. 

For  example,  in  discussing  the  questions  which  have  arisen  concern- 
ing the  earlier  and  later  limits  of  the  systems  of  the  geological  scale  in 
North  America  the  ditt'erence  of  opinion  as  to  those  limits  have  been 
wider  and  more  various  with  regard  to  the  later  systems  than  to  the 
earlier.  This  is  because  of  the  greater  number  and  variety  of  the  kinds 
of  fossil  remains  to  be  considered  in  such  discussions  of  the  later  sys- 
tems, their  difterence  from  the  earlier  in  this  respect  being  plainly 
indicated  by  the  table  on  Plate  xiv,  and  by  the  accompanying  statements 
relating  to  it.  It  is  therefore  evident  that  in  reat^hing  a  conclusion  as 
to  the  limitationof  any  of  these  systems,  or  of  any  of  their  subdivisions, 
it  is  necessary  to  take  into  consideration  all  available  facts,  physical 
as  well  as  well  biological.  It  is  equally  evident  that  it  is  the  duty 
of  every  American  geologist  to  hold  in  abeyance  any  final  decision  as 
to  the  correlation  of  the  groups  of  strata  which  he  may  study  with 
divisions  of  the  European  scale  until  all  such  facts  have  been  duly  and 

"Although  tlie  views  concern iiijL;  correlation  which  are  enunciated  in  this  essay 
are  opposed  to  those  wliich  were  gcueraUy  held  by  the  early  geologists,  some  of 
those  pioneers  held  views  which  are  much  in  accord  with  those  herein  advocat-ed. 
»See,  for  exanii>lc,  de  la  Heche,  Henry  T.:  Sketch  of  a  Classiticatiou  of  the  European 
Rocks.    Am.  Jour.  Hci.,  Ist  ser.  Vol.  x  viii,  pp.  2G-37, 1*30. 
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justly  considered.    In  short,  the  idea  of  absoluteness  in  such  cases  is  as 
much  out  of  place  as  is  the  assertion  or  recognition  of  personal  authority. 

Although  the  remarks  in  the  last  paragraph  refer  directly  to  North 
American  geology  and  geologists,  they  are  equally  applicable  to  other 
parts  of  the  world  when  reference  is  made  to  the  scale  as  represented  by 
the  European  rocks. 

Notwithstanding  the  great  excellence  of  the  scale  now  in  general  use 
and  the  fact  that  so  little  change  has  been  made  in  it  since  it  was  first 
devised  by  the  early  geologists,  the  future  progress  of  ge(»logical  science 
will  demand  modifications  the  necessity  for  which  will  be  especially 
urgent  when  the  tnie  character  of  correlation  for  all  the  principal  parts 
of  the  earth  has  been  ascertained.  Hitherto  correlation  has  been  inves- 
tigated with  the  single  purix)se  of  adjusting  the  series  of  formations 
which  occur  in  each  of  the  various  parts  of  the  world  to  the  scale  now 
in  use,  but  although  its  general  applicability  to  that  purpose  is  not  to  be 
questioned  the  ultimate  result  of  the  study  of  correlation  will  be  to 
modify  this  scale  and  adjust  it  to  the  systematic  geology  of  the  whole 
earth.  That  is,  the  scheme  of  stratigraphic  classification  which  has 
been  the  main  factor  in  adjusting  the  elements  of  systematic  geology, 
must  in  turn  be  itself  adjusted  to  the  great  system  which  it  will  have 
been  the  principal  agent  in  produci^^g. 

There  is  another  subject  which  properly  pertains  to  correlative 
geology,  but  which  does  not  come  under  the  head  of  identification  of 
formations  and  only  in  part  under  that  of  correlation  as  the  term  has 
been  defined  and  the  subject  discussed  on  preceding  pages.  It  relates 
to  the  great  obscurity  or  absence  of  evidence  of  chronological  relation 
between  the  marine  and  fresh  water  deposits  which  may  occur  upon  one 
and  the  same  continent,  and  also  to  the  equally  great  unc^ertainty  as 
to  the  correlation  with  one  another  of  the  nonniarine  deposits  of  widely 
separated  parts  of  the  earth. 

Wlien  the  geologist  is  seeking  to  systematically  classify  the  forma- 
tions of  a  continent  or  region  which  consist  of  both  marine  and  fresh 
water  deposits,  among  the  physical  facts  with  which  he  is  confronted  is . 
that  in  no  case  can  a  formation  of  one  of  these  kinds  be  continuous 
with  one  of  the  other  kind  because  they  were  necessarily  deposited  in 
separate  bodies  of  water.  Therefore  there  can  in  no  case  be  any  direct 
physical  proof  of  contemi)oraneity  of  a  fresh-water  with  a  marine  forma- 
tion, and  there  can  be  no  physical  indication  of  chronological  relation 
between  them  except  in  case  of  observable  superposition.  These  re- 
marks are  made  with  s^wcial  reference  to  intracontinental  fresh- water 
deposits  on  the  one  hand  and  border-region  marine  deiK)sits  on  the 
other. 

He  is  also  confronted  with  the  biological  fact  stated  on  preceding 
pages  that  the  fossil  faunas  pertaining  to  freshwater  formations  are 
so  different  from  those  pertaining  to  mari  e  formations,  and  the  two 
kinds  are  so  incongruous  in  their  respective  characters,  even  in  case 
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of  actual  contemporaneity  of  origin,  that  they  can  not  be  used  as  con- 
current chronological  evidence. 

.  The  latter  statement  applies  chiefly  to  the  remains  of  aquatic  faunas, 
but  the  case  is  little  if  any  changed  by  the  association  with  them  of 
remains  of  land  faunas  and  floras  unless  such  faunas  and  floras  should 
be  represented  in  the  fresh-water  as  well  as  the  marine  formation. 
Such  association  and  identity  are  to  be  regarded  as  the  only  direct  evi- 
dence of  contemporaneity  of  a  fresh-water  and  marine  deposit.  All 
other  evidence  is  indirect  and  of  more  or  less  uncertain  value. 

Such  a  dual  commingling  of  remahis  of  a  land  fauna  and  flora  with 
those  of  aquatic  faunas  implies  that  the  two  bodies  of  water  in  which 
the  commingling  took  place  were  separated  by  a  land  area,  the  whole 
breadth  of  which  was  occupied  by  the  fauna  and  flora  represented  by 
the  remains.  It  also  implies  that  those  remains  reached  their  intomb- 
inent  in  the  sediments  of  both  bodies  of  water  in  the  manner  described 
in  Essay  i.  It  is  a  fact,  however,  as  already  pointed  out,  that  re- 
mains of  land  animals  and  plants  are  very  rarely  found  in  marine  de- 
j)0sit8,  even  in  case  there  is  reason  to  believe  they  lived  abundantly  in 
the  vicinity  of  the  waters  in  which  those  deposits  were  made.  This 
circumstance  greatly  lessens  the  chances  of  discovering  direct  proof  of 
contemporaneity  of  fresh  water  and  marine  formations. 

The  indirect  evid(Mice  of  contemporaneity  of  fresh  water  and  marine 
formations  which  may  occur  upon  one  and  the  same  continent  is  in  part 
that  which  is  afforded  by  the  position  of  each  in  their  order  of  succes- 
sion in  a  series  of  formations  of  known  geological  age,  and  in  part  that 
which  pertains  to  the  general  subject  of  correlation.  I  have  already 
shown  that  the  best  of  the  evidence  which  pertains  to  that  subject, 
especially  when  applied  to  so  small  a  portion  of  the  geological  scale  as 
is  represented  by  men  the  greatest  of  the  fresh  water  formations  or 
series  of  dei)osits,  is  of  very  unciTtain  value.  I  may  now  add  that  such 
e\idence  is  still  less  valuable  when  it  rests  U|>on  the  remains  of  fresh- 
water iaunas  alone,  because  of  their  remarkably  slow  evolution,  both 
progressive  an<l  difl'ereutial,  during  the  whole  of  that-  portion  of  geo- 
logical tim«»  in  which  they  are  known  to  have  existed.  It  should  also 
be  stated  that  whatever  of  a(jcuracy  may  have  lieen  attained  in  assign- 
ing the  fresh  water  formations  of  Europe  to  their  respective  taxonomic 
positions  in  the  geological  scale  it  does  not  necessarily  follow  that  fresh 
water  formations  upon  other  continents  bearing  closely  similar  faunal 
and  floral  fossil  remains  can  be  assigned  upon  such  evidence  alone  to 
exactly  the  same  taxonomic  positions.  Therefore,  in  attempting  to  cor- 
relate interit)r  fresh  water  formations  with  border  region  marine  forma- 
tions, su(!h  as  those*  wliich  occur  in  North  America,  for  example,  the 
geologist  must,  as  a  rule,  to  which  no  excei)tions  are  yet  known,  rely 
upon  general  indications  and  cumulative  evidence. 
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VII.  CRITERIA  OF  PAST  AQUEOUS  CONDITIONS. 

Anionic:  the  more  conspicuous  facts  in  geology  are  some  of  those  which 
relate  to  the  manner  of  origin  as  well  as  to  the  original  and  present 
condition  of  the  sedimentary  formations.  These  subjects  have  been 
discussed  at  some  length  in  Essay  ii,  and  among  those  discussions  lire 
some  references  to  the  character  of  the  water  in  which  each  formation 
was  deposited.  Studies  of  the  sedimentary  formations,  especially  those 
ma<le  from  a  biological  standpoint,  have  demonstrated  that  the  bodies 
of  water  in  which  they  were  deposited  were  of  the  various  kinds  that 
are  now  known ;  that  is,  some  were  marine,  some  fresh,  and  some  brack- 
ish. 

It  is  by  no  means  fov  biological  reasons  alone  that  it  is  desirable  to 
obtain  a  knowledge  of  the  character  of  formerly  existing  bodies  of  wat^r 
and  of  the  character  of  their  respective  aquatic  faunas.  On  the  con- 
trary, sucli  knowledge  conveys  important  information  concerning  vari- 
ous subjects  in  general  geology,  notably  concerning  formerly  existing 
physical  conditions  and  many  of  the  physical  changes  which  took  place 
from  epoch  to  epoch  of  geological  time.  For  example,  the  presence  of  a 
marine  formation  within  any  given  geographical  area  shows  that  when 
it  was  deposited  that  area  was  beneath  ocean  level,  and  consequently 
that  marine  waters  prevailed  there.  The  presence  of  a  nonmarine 
formation  shows  that  land  areas  surrounded  the  body  of  water  in  which 
it  was  deposited  and  separated  it  more  or  less  comi)letely  from  marine 
waters.  Therefore,  an  extensive  nonmarine  formation  necessarily  im- 
plies that  a  large  land  area,  which  may  have  been  of  continental  ex- 
tent, surrounded  the  body  of  water  in  which  it  was  deposited. 

In  the  present  advanced  state  of  geological  knowledge  the  distin- 
guishing characteristics  of  marine  formaticms  are  well  understood, 
because  they  have  been  exhaustively  studied  by  geologists,  and  found 
to  agree  in  general  character  with  the  faunas  and  deposits  of  existing 
seas,  and  be<'ause  opportunities  for  the  study  of  these  forumtions  are 
abundant  in  almost  all  parts  of  the  world.  For  various  reasons  the 
distinguishing  characteristics  of  nonmarine  formations  are  generally 
not  so  thoroughly  understood  as  are  those  of  marine  origin,  among 
which  reasons  are  their  com[)arative  rarity  and  usually  their  compara 
tively  small  geographical  extent.  Usually,  also,  they  an^  not  so  abun- 
dantly fossililerous  as  are  marine  formations,  and,  therefore,  the  prin- 
cii)al  means  for  their  characterization  are  oi'ten  not  available.  More- 
over, these  formations  require  some  modification  of  the  usual  methods 
of  investigation  because  they  are  themselves  of  different  kinds,  as  is 
shown  by  inherent  evidence  possessed  by  each,  and  because  they  have 
in  common  certain  characteristics  which  distinguish  them  from  those 
of  marine  origin. 
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Tlic>  fiKJts  which  constitute  the  evidence  as  to  the  variety  and  char- 
acter of  the  noniuarine  formations,  and  that  of  their  distinction  from 
those  of  marine  origin,  are  usually  well  understood  by  those  geologists 
who  are  also  naturalists  because  the  subject  to  which  they  relate  is 
mainly  biological,  but  they  are  often  not  so  well  understood  by  the 
general  reader,  nor  by  those  who  pursue  their  geological  studies  wholly 
upon  physical  grounds.  For  these  reasons  the  following  statements 
and  discussions,  while  they  are  in  some  respects  necessarily  technical, 
are,  so  far  as  practi(*.able,  expressed  in  an  elementary  manner. 

The  evidence  that  the  greatt».r  part  of  the  sedimentary  rocks  of  the 
earth,  those  which  constitute  the  formations  containing  the  records  of 
its  past  biologi(!al  history,  are  of  marine  origin  is  based  almost  wholly 
upon  the  charai^ter  of  their  contained  fossil  remains,  and  is,  as  has  just 
been  intimated,  so  abundant  and  complete  that  it  can  not  be  seriously 
questioned.  That  is,  it  is  evident  that  they  were  deposited  either  in 
oceanic  waters  or  in  those  of  similar  saltness  whose  geographical  extent 
were  more  restricted  by  land  areas,  such,  for  example^  as  the  present 
oceans  on  the  one  hand,  and  the  Mediterranean  and  lied  seas  on  the 
other.  All  these  are  designated  as  marine  deposits,  and  the  waters. in 
which  they  were  formed  are  understood  to  have  rested  at  that  world- 
wide level  which  is  usually  termed  sea  level,  but  which  is  herein  written 
ocean  level,  be(;ause  in  this  essay  the  term  sea  is  uscmI  in  a  somewhat 
restricted  sense. 

The  ot\wv  sedimentary  rocks  were  deposited  in  other  than  oceanic 
waters.  Most  of  them  so  much  resemble  marine  formati<ms  in  litho- 
logical  and  stratigraphical  (character,  that  it  is  only  by  means  of  the 
l>eculiar  character  of  their  fossil  remains  that  it  is  known  that  their 
deposition  took  jdace  eith«*r  in  fresh  waters  or  in  those  which  contained 
salt  in  less  proportion  than  it  is  contained  in  oceanic  waters.  All  these 
are  designated  as  nonmarine  deposits.  They  usually  occupy  smaller 
districts  than  do  marine  deposits  but  a  few  of  them  rival  the  latter  in 
thickness  and  geographical  extent. 

Ncnnnarinc  de]>osits  are  more  varied  in  both  character  and  origin 
than  is  indicated  by  the  mere  evidence  whic^h  they  may  aftbrd  that  salt 
was  pn»sent  in,  or  absent  from,  the  waters  in  which  they  were  accumu- 
lated, because  the  physical  conditions^  were  in  each  class  of  cases  con- 
siderably difterent.  Tiider  the  head  of  nonmarine  sedimentary  depos- 
its are  placed  those  which,  from  the  inherent  evidence  they  resi)ectively 
afford,  are  assumcid  to  have  been  formed  in  fluviatile,  estuarineor  lacus- 
trine waters,  or  in  the  wati^rs  of  lagoons,  bays,  or  inland  seas.  The 
first  three  terms  Just  mentioned  are  of  themselves  sufficient  to  indicate 
that  the  deposits  to  which  they  are  applied  were  laid  down  in  formerly 
existing  rivers,  estuaries  or  lakes.  There  are  certain  other  nonmarine 
deix>sits  with  which  the  geoU>gist  sometimes  comes  in  contact,  namely, 
those  of  litloral  and  of  palustral  origin.  The  former  are  i)roduced 
along  the  slioies  of  broad  bodies  of  water  and  the  latter  in  the  swamps 
and  shoals  which  frecpiently  border  the  same. 
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The  terms  lagoons  and  bays  as  here  used  are  applied  to  such  par- 
tially landlocked  bodies  of  water  as  now  exist  along  oceanic  borders 
but  which  are  often,  at  least  in  part,  of  less  than  marine  saltness  be- 
cause of  inflowing  streams.  The  restricted  use  in  this  essay  of  the 
terms  lake  and  inland  sea  is  indicated  in  the  following  paragraphs: 

In  accordance  with  the  elementary  nature  of  these  remarks  it  is 
thought  desirable  to  brietly  characterize  the  various  kinds  of  existing 
bodies  of  water  in  which  sediments  similar  to  those  which  constitute 
the  various  sedimentary  formations  are  now  in  process  of  deposition. 
Such  a  characterization  is  made  to  consist  in  part  of  an  explanation  of 
the  special  terms  just  referred  to. 

The  term  lake  is  properly  applied,  and  ought  to  be  restricted,  to  in- 
land bodies  of  fresh  water.  It  will  be  so  used  in  this  essjiy  except 
in  those  cases  where  a  contrary  practice  has  resulted  in  a  public  recog- 
nition of  such  proper  names  as  Great  Salt  lake,  etc. 

The  source  of  the  water  supply  of  lakes  is  rainfall,  which  is  drained 
into  them  from  the  surrounding  land.  It  is  therefore  fresh  in  the  ordi- 
nary acceptation  of  that  term,  but  as  it  enters  the  lake  it  always  con- 
tains at  least  a  minute  proportion  of  soluble  salts  derived  fr<mi  their 
originsil  home,  the  land,  by  leaching.  The  amount  of  salts  in  such 
cases  being  inappreciable  by  gustatory  test,  lacustrine  waters  are  prop- 
erly designated  as  fresh,  but  to  remain  fre^^h  a  hike  must  have  free  out- 
flow and  not  excessive  evaporation  from  its  surface.  Otherwise  it  will 
become  distinctly  saline  by  the  gradual  accumulation  of  soluble  salts 
which  intiowing  streams  constantly  bring  from  the  land. 

The  term  inland  sea,  as  used  in  connection  with  the  terms  indicating 
other  bodies  of  water  and  with  reference  to  certain  formations  with 
which  the  geologist  sometimes  has  to  deal,  is  ai)plied  to  any  body  of 
water  more  or  less  completely  surrounded  by  land  whi(;h  holds  in  solu- 
tion a  sufticient  proportion  of  saline  matter  to  modify  or  characterize 
its  aquatic;  fauna,  or  which  holds  a  so  niuch  greater  i>roi)ortion  as  to  be 
sufficient  to  prevent  the  existence  in  it  of  such  a  fauna.  Therefore  an 
inland  sea,  especially  om>  that  has  an  outlet,  differs  physically  from  a 
lake  only  by  the  presence  of  at  least  a  readily  appreciable  amount  of 
soluble  salts  in  its  waters.  This  restrict<»d  use  of  the  term  sea  is  war- 
ranted by  prevalent  <nistom  with  reference  to  the  Black,  C?is])ian,  Dead, 
and  other  existing  seas. 

While  the  difference  between  inland  seas  and  lakes  is  important  as 
regards  their  respective  aquatic  faunas  the  distinguishing  character  of 
both  is  subject  to  change  because  in  both  cases  it  de])ends  upon  physi- 
cal conditions  the  stability  of  which  is  uncertain,  and  because  any  con- 
siderable change  of  those  conditions  will  result  in  a  change  of  charac- 
ter. For  example  such  a  change  in  the  physical  conditions  which  sur- 
round a  lake  as  would  reduce  the  proportion  of  outflow  to  influx  of 
water  and  increase  evaporation  from  its  surface  would,  according  to 
the  definition  just  given,  change  it  to  an  inland  sea.    That  is,  soluble 
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salts  would  accumulate  in  its  waters  to  such  an  extent  and  of  such  a 
character  as  to  modify  pr  destroy  its  aquatic  fauna.  A  reversal  of  such 
conditions  would  change  an  iuLand  sea  to  a  lake,  because  soluble  salts 
would  cease  to  accumulate  in  its  waters  and  the  i)reviou8  surplus  would 
gradually  be  removed  by  the  free  outflow  which  would  result  from  such 
a  change. 

Inland  seas  may  hold  either  more  or  less  saline  matter  in  solution 
than  does  the  ocean.  In  those  which  by  reason  of  having  no  outlet 
hold  more,  or  hold  a  large  proportion  of  other  salts  than  sodium  chlo- 
ride, little  or  no  gill-bearing  animal  life  exists.  Such  seas  may  lie  above 
ocean  level,  as  does  Great  Salt  lake,  in  Utah,  or  below  it,  as  does  the 
Dead  sea. 

But  the  waters  of  some  existing  inland  seas  which  have  no  outlet 
have  not  yet  become  so  impregnated  with  soluble  salts  as  to  destroy, 
or  to  prevent  the  accession  of  aquatic  life.  This  is  at  present  the  con- 
dition of  the  Caspian  sea,  excepting  some  of  its  bays  where  from  exces- 
sive evaporation  the  water  contains  an  excess  of  saline  matter,  but  if 
surrounding  physical  conditions  continue  the  same  as  they  now  are  the 
present  average  degree  of  saltness  of  this  sea  will  continually  increase. 
Its  surface  being  more  than  80  feet  below  ocean  level  it  can  of  (course 
have  no  outlet.  The  land  .area  which  is  drained  into  it,  being  very 
large  there  is  a  considerable  and  constant  accession  of  saline  matter 
to  its  watei's.  Therefore  it  can  not  be  doubted  that  if  surrouiuliiig  con- 
ditions should  remain  unchanged  the  natural  increase  of  soluble  saline 
matter  will  ulthnately  destroy  all  aquatic  life  in  this  sea. 

The  Black  sea  is  an  example  of  an  inland  sea  lying  nearly  at  ocean 
level,  the  difference  between  its  level  and  that  of  the  Mediterranean 
and  of  the  ocean  really  amounting  to  litth*  or  no  more  than  the  short 
and  slight  river  slope  of  the  Bosphorus  and  of  the  Hellespont.  The 
proportion  of  soluble  salts  in  the  waters  of  this  sea,  like  those  of  the 
Caspian,  Baltic,  and  other  sea^s,  difters  greatly  in  different  parts  and  at 
different  d«»pths,  the  average  pro] )orti(m  being  less  than  that  of  the 
oceans;  but  any  cause  which  should  diminish  or  increase  its  supply  of 
drainage  water  would  increase  or  diminish  its  average  saltness,  as 
iilready  explained;  and  snch  increase  or  diminution  would  correspond- 
ingly affect  the  character  of  its  aquatic  fauna. 

The  general  statements  contained  in  the  last  three  paragraphs  con- 
cerning tlie  conditions  which  prevail  in  c<mnection  with  existing  lakes 
and  inland  seas,  and  the  (*ircumstances  upon  which  those  conditions 
depend,  are  introduce<l  here  for  the  purpose  already  indicate<l,  and  also 
that  they  may  b(5  referred  to  in  connection  with  the  criteria  which  are 
discussed  in  the  following  paragraphs: 

Becanse  the  watiTS  in  which  even  the  latest  of  the  sedimentary  for- 
mations of  the  earth  were  deposited  have  long  ago  passed  away,  and 
their  beds  changed  to  dry  land,  the  grounds  upon  which  geologists 
assume  that  of  the  formations  whic^h  they  have  to  investigate,  some 
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were  dejKisitetl  iu  marine,  and  others  in  uonmarine  waters,  and  that 
some  of  the  latter  deposits  were  formed  in  inland  seas,  some  in  lakes, 
and  some  in  estuaries  or  rivers,  are  necessarily  inferential  in  character. 
Still,  the  former  existence  of  those  previous  conditions  is  held  to  be 
demonstrated  by  means  of  certain  accepted  criteria. 

The  only  criteria  of  this  kind  which  may  be  jfegarded  as  trustworthy 
are  based  upon  conditions  which  are  observable  with  reference  to  now 
existing  oceanic  and  inland  waters,  and  upon  the  character  of  the 
organic  forms  which  inhabit  those  waters  respectively.  They  are  there- 
fore of  two  kinds,  physical  and  biological.  The  physical  criteria  pertain 
to  conditions  surrounding,  or  prevailing  in  the  region  adjacent  to, each 
of  such  bodies  of  water.  The  biological  criteria  pertain  to  the  organic 
forms  for  which  any  given  body  of  water  constitutes  a  congenial  hab- 
itat. As  used  in  geological  investigation,  physical  criteria  are  applied 
mainly  to  the  stratigraphical  and  lithological  character  of  sedimentary 
formations  or  deposits,  to  the  method  of  their  accumulation  and  to  the 
action  of  those  natural  forces  which  have  characterized  them  or  con- 
trolled their  production.  Biological  criteria  are  applied  to  the  fossil 
remains  of  animals  and  plants  which  the  formations  res|H^ctively  are 
found  to  contain.  In  some  instances,  however,  the  character  of  the 
fossil  remains  is  such  as  to  imply  the  coexistence  of  certain  physical 
conditions  which  may  not  otherwise  be  i^lainly  indicated. 

The  distinguishing  physical  chara(*teristi(»s  of  tluviatile  deposits,  be- 
sides the  narrowness  of  their  limits  and  the  eftects  of  self-corrasion 
of  their  valleys,  which  are  shown  in  terraces  and  bluH's,  are  the  preva- 
alence  of  shingle  and  sand  iu  their  channels,  and  of  silt  upon  their 
flood  plains,  and  the  absence  of  such  regular  strati iicat ion  of  any  of 
these  nmterials  as  is  to  be  observed  in  those  which  constitute  marine 
and  lacustrine  deposits.  These  characteristics  aie  more  or  less  plainly 
apparent  in  the  few  ancient  tluviatile  deposits  which  have  been  discov- 
ered in  association  with  formations  which  have  been  deposited  in  broad 
bodies  of  water.  It  is  true,  however,  that  shingle  and  silt  sometimes 
accumulate  in  the  marine  waters  of  narrow  straits  or  channels  in  such 
a  manner  as  to  resemble  tluviatile  deposits,  and  that  their  wave-worn 
blutts  often  resemble  some  of  those  which  have  been  produced  by  river 
corrasion.  While  therefore  it  is  sometimes  jmicticable  to  recognize 
among  geological  formations  such  tluviatile  deposits  as  these  by  means 
of  physical  data  alone,  it  is  always  diilicult  and  often  impracticable  to 
do  so,  especially  if  their  true  character  has  become  obscured  by  dis- 
placement and  erosion,  or  by  the  overlapping  of  other  formations. 

These  remarks  are  made  with  particular  reference  to  those  ancient 
river  channels  which  have  been  corraded  out  of  sedimentary  forma- 
tions and  covered  by  others  of  a  similar  kind,  and  not  to  those  later 
channels,  some  of  which  have  beccmie  covered  by  glacial  drift  and 
others  by  lava  outflows.  The  earlier  are  usually  less  distinct  and  char- 
acteristic than  are  some  of  the  later  ones,  doubtless  because  the  eftects 
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of  a  receding  and  encroaching  shore  line,  and  other  results  of  the  ele- 
vation and  depression  of  the  land  surface  ui)on  which  they  were  formed, 
generally  were  of  a  destructive  character.  It  is  of  course  only  portions 
of  any  of  these  ancient  fluviatile  deposits  that  have  been  discovered, 
but  portions  of  some  of  the  later  ones  have  fallen  under  unusually  pre 
servative  conditions. 

Those  narrow  bodies  of  water,  usually  called  lagoons,  which  are  sepa- 
rated from  the  open  ocean  only  by  sand  reefs,  often  partake  of  the  charac- 
ter of  estuaries  as  regards  both  their  aquatic  life  and  their  varying  pro- 
portion of  soluble  salts.  Their  deposits  also  so  often  resemble  those  of 
estuaries  that  upon  physical  grounds  alone  it  probably  will  always  be 
difficult  and  generally  impracticable  to  distinguish  from  each  other  the 
ancient  deposits  of  thase  two  kinds  which  may  exist  among  geological 
formations. 

The  extent  of  an  estuarine  dei)osit  of  course  depends  largely  upon 
the  size  of  the  inflowing  river,  the  largest  sometimes  rivaling  in  ex- 
tent the  deposits  of  lakes  and  inland  seas.  In  some  respects  their 
physical  characteristics  resemble  those  of  fluviatile  deposits.  That  is, 
like  the  latter,  they  contain  accumulations  of  silt  and  shingle,  and  they 
generally  are  wanting  in  that  regularity  of  stratiflcation  which  charac- 
terizes the  deposits  of  broad  bodies  of  water.  This  irregularity  is  usu- 
ally apparent  even  ui)on  the  outer  border  of  an  estuary,  where  it  shows 
the  effects  of  the  litoral  wash  of  the  great  body  of  w  ater  between  which 
and  the  inflowing  river  it  holds  an  intermediate  place.  Estuaries  exist 
upon  the  borders  of  both  lacustrine  and  marine  waters,  but  the  physi- 
cal character  of  their  deposits  is  essentially  the  same  in  both  cases. 
It  therefore  is  impracticable  ui)ou  physical  grounds  alone  to  distin- 
guish an  estuary  deposit  made  upon  the  border  <>f  marine  w^atars  from 
one  made  upon  a  lake  border. 

The  physical  characteristic's  of  those  sedimentary  deposits  which 
are  made  in  lakes  and  inland  seas  are  similar  in  all  essential  respects 
to  those  made  in  marine  waters,  except  that,  as  a  rule,  calcareous  mate- 
rial is  more  prevalent  among  marine  <leposits  than  any  other.  The 
materials  of  which  they  are  composed,  like  those  of  marine  dejmsits,  are 
more  or  less  evenly  bedded,  and  they  coUvStitute  characteristic  members 
of  that  great  class  of  sedimentary  deposits  to  which  the  term  stratified 
rocks  is  applied.  Bec^ause  of  this  uniformity  of  general  characteristics 
it  is  always  difticult,  and  generally  impossible,  to  demonstrate  by  means 
of  physical  data  alone  whether  a  given  forination  was  deposited  in 
marine  waters  or  in  those  of  a  lake  or  an  inland  sea.  Still,  a  geologist 
who  has  much  expcM-ience  in  the  applicatidn  of  all  available  evidence 
may  often  approximate  a  correct  Judgment  in  such  cases  by  means  of 
physical  data,  but  the  almost  (»ertain  presence  in  such  strata  of  bio 
logical  data  leaves  him  without  excuse  for  relying  only  u])on  the 
physical. 
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It  Ls  apparent  from  the  foregoing  remarks  that  upon  ])hyHical  evi- 
dence alone  it  is  not  practicable  to  satisfactorily  classify  the  sedimen- 
tary formations  of  the  earth  in  such  a  manner  as  to  serve  the  purpose  of 
thorough  geological  investigation.  Therefore  sucli  data  are  in  this,  as 
in  most  other  cases,  chiefly  valuable  as  being  accessory  to  the  evidence 
afforded  by  biological  data. 

The  biological  criteria  which  are  relied  upon  by  geologists  to  distin- 
guish from  one  another  the  sedimentary  formations  which  have  been 
produced  in  marine  waters,  or  in  those  of  inland  seas,  lak(»s,  rivers,  or 
estuaries,  relate  to  the  characteristics  of  faunas  which  now  inhabit 
those  waters  respectively,  an<l  to  the  difference's  from  one  another  of 
such  faunas.  That  is,  the  conclusions  which  geologists  rea^^h  <*oncern- 
ing  the  questions  just  indicated  are  based  upon  now-existing  phys- 
ical (conditions,  upon  the  known  character,  structure,  and  habits  of 
animals  with  relation  to  those  conditi<ms,  an<l  upon  the  assum]>tion 
that  in  past  geological  ei)ochs  animals  of  a  given  ('haraicter  and  struc- 
tun»  had  similar  habits,  and  lived  under  conditions  similai*  to  those 
which  are  congenial  to  their  living  congeners. 

To  aid  in  defining  these  criteria  it  is  necessary  to  review  the  animal 
kingdom  as  it  now  exists,  and  to  select  for  consideration  those  portions 
of  it  which  furnish  data  upon  which  to  base  the  necessary  definitions. 
This  selection  is  based  mainly  upon  the  function  of  aciuertus  respiration, 
because  it  is  only  animals  possessing  this  function  that  have  a  direct 
relation  to  the  charac^ter  of  the  water  in  the  sediments  of  which  their 
remains  may  become  intombed,  and  because  these  sediments  and  their 
organic  contents  are  similar,  in  their  origin  Xa)  those  which  constitute 
the  fossiliferous  formations  with  whi(ch  the  geologist  has  to  deal.  Land 
aninmls  are  only  briefly  referred  to  in  this  review  because  they  have  at 
best  only  incidental  relation  to  the  charjieter  of  the  respective  bodies 
of  water  near  which  they  live  and  to  the  sediments  which  are  depos- 
ited in  them,  and  for  a  similar  reason  plants  also  will  be  only  briefly 
considered.  Still,  remains  of  land  animals  and  plants  have  an  indirect 
value  in  this  connection.  For  example,  it  is  obvious  that  such  remains 
are  more  likely  to  And  intombment  in  inland  than  in  marine  wat-ers. 
We  also  may  assume  that  they  rarely  reach  those  of  the  open  ocean  or 
that  they  (juickly  bec'onu*  destroyed  by  the  trituiating  action  of  the 
waves  if  they  reiich  oceanic  waters. 

All  those  a([uatic  animals  whose  bodies  possess  no  internal  or  exter- 
nal skeleton,  or  such  portions  as  resist  decomposition  after  death,  are 
also  excluded  or  only  incidentally  mentioned,  because  it  is  those  parte 
only  that  really  become  fossilized,  as  has  already  been  explained  ir 
Essay  i,  and  also  because  in  the  application  to  paleontological  inves- 
tigation of  the  facts  to  be  presented  in  this  review  reference  can  be 
made  only  to  the  fossil  remains  of  animals  similar  to  those  now  living. 
All  extinct  animals  are  also  excluded  from  this  review  because  it  is 
these  to  which  the  criteria  based  upon  living  forms  are  to  be  applied. 
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VKKTKIIRATA. 


Although  the  Vertebrata  constitute  the  highest  division  of  the  animal 
kingdom,  for  the  reasons  just  mentioned,  comparatively  few  of  them 
excei)t  the  iishes  have  a  direct  bearing  ui)on  any  inquiry  concerning 
the  charai'ter  of  formerly  existing  bodies  of  water.  That  is,  much  the 
greater  part  of  all  the  otlier  vertebrates  consist  of  land  animals  the 
natural  habitats  of  which  have  at  best  only  an  indirect  relation  to  the 
cliaracter  of  the*  waters  in  the  sediments  of  which  their  remains  may 
find  intombnieiit. 

Mammalia. — Tlie  Mammalia  are  so  generally  dwellers  upon  the  dry 
laud  that  while  a  few  are  amphibious  in  their  habits  only  thi».  orders 
Cetacea  and  Sirenia  and  the  Phocidju  and  Odobienidte  of  the  order  Car- 
nivora  are  <Mjn fined  to  an  aquatic  habitat,  at  least  so  far  as  concerns 
their  locomotion.  Besides  this,  all  these  animals  being  air-breathers 
their  aquatic  habitat  may  be  regarded  as  a  matter  of  special  ada])ta- 
tion. 

Fossil  remains  of  any  of  the  larger  Cetacea  may  be  taken  as  presump- 
tive evidence  of  the  marine  origin  of  the  deposits  in  which  they  maybe 
found,  but  so  many  of  the  smaller  members  of  that  order  live  in  estua- 
ries tlmt  other  evidence  is  usually  required  to  determine  the  character 
of  the  deposits  in  which  fossil  remains  of  smdi  animals  occur.  Because 
the  structure  and  habits  of  the  Sirenia  restrict  them  to  an  estuarineor 
littoral  habitat,  fossil  remains  of  such  nnimals  have  much  significance 
as  to  the  character  of  the  deposits  in  which  they  may  occur,  and  as  to 
the  proximity  of  the  land  to  the  i)hice  where  such  deposits  were  ma<le. 
Although  the  Phocidic  and  Odoba»nidje  usAally  inhabit  marine  waters, 
they  often  range  into  estuaries  and  occasionally,  but  ran*ly,  some  of  the 
former  inhabit  fresh  waters.  Therefore,  fossil  remains  of  such  animals 
is  strong  presumptive,  but  not  positive,  evidence  of  the  marine  origin 
of  the  formations  in  which  they  may  be  f<mnd. 

The  foregoing  remarks  apply  to  those  mammals  which  live  in,  or 
habitually  resort  to  the  water,  but  the  larger  part  of  all  discovered  fos- 
sil mammalian  remains  are  those  of  strictly  land  animals.  The  manner 
in  which  such  remains  have  fimnd  intombment  in  a<]ueous  sediments, 
aiid  the  probable  reasons  why  they  are  much  oftener  found  in  nonma- 
rine  than  in  mai'ine  formations  have  been  indicated  on  preceding  ])ages. 

Avt'ft, — As  a  class,  birds  have  little  bearing  upon  the  subject  of  this 
review,  because^  their  respiration  is  aerial,  and  comparatively  few  of 
them  habitually  live  in  the  water  as  a  permanent  habitat.  Further- 
more, with  apparently  the  exception  of  the  Si)heniscida*  and  some  of 
the  Laridie,  those  which  resort  to  an  aquatic  habitat  find  saline  and 
fresh  waters  equally  congenial.  Avian  fossil  remains  are  therefore  of 
cimiparatively  little  value  as  indicating  the  character  of  the  water  in 
which  any  given  formation  was  deposited.  Still,  as  is  the  case  with 
the  mammaJs  and  other  land  animals,  avian  remains  are  more  likely  to 
be  found  in  the  sediments  of  inland  than  of  marine  waters. 
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Reptilia. — All  reptiles  are  air-breathers,  and  a  large  part  of  them  are 
strictly  land  animals.  Many  are  amphibious,  and  some  are  habitually 
acjuatic  in  their  habits.  Among  aquatic  reptiles  are  tlie  Ilydrophida^ 
and  some  of  the  Chelonia,  which  live  in  marine  wati*rs,  and  others  ot 
the  latter  order  which  live  in  fresh  waters.  The  Crocodilia  also  usually 
inhabit  fresh  waters  and  the  shores  of  the  same,  but  they  frecjuently 
range  into  the  saline  waters  of  estuaries  and  lagoons.  Tlie  greater 
pai't  of  all  living  reptiles  of  aquatic  habits,  however,  are  found  in  fresh 
waters,  and  therefore  fossil  reptilian  remains  referable  to  living  fami- 
lies are  regarded  as  more  likely  to  indicate  a  nonmarine  than  a  manne 
origin  for  the  formation  containing  them. 

The  abundance  and  great  variety  of  known  fossil  reptiles  show  that 
the  class  is  only  partially  represented  by  all  those  now  living.  Fur- 
thermore, most  of  the  extinct  reptiles  differed  so  much  from  any  living 
kinds  that  comparatively  little  inference  may  be  drawn  as  to  the  chai - 
acter  of  their  respexjtive  habitats  by  a  consideration  of  those  of  living 
reptiles.  The  character  of  the  habitat  of  those  of  extinct  reptiles  must 
be  learned  mainly  from  their  osseous  structure  and  their  dentition ;  but 
in  the  case  of  those  whose  aquatic  habitat  is  thus  <leterniined,  the 
marine  or  nonmarine  character  of  the  waters  in  which  they  lived  is 
rarely  indicated.  Therefore,  while  a  great,  and  doubtless  the  great^w, 
part  of  the  preserved  remains  of  extinct  reptiles  were  intombed  in  non- 
marine  sediments,  whether  those  sediments  were  deposited  in  bnickish 
or  fresh  waters  must  usually  be  learned,  if  learned  at  all,  from  other 
evidence  than  that  which  is  furnished  bv  the  remains  themselvc^s. 

Batraehia. — In  their  larval,  gill-bearing  condition  all  Batrachians 
are  denizens  of  fresh  waters,  usually  those  of  pools  and  marshes.  A 
few  of  them  retain  their  gills  and  freshwater  habitat  during  life,  but 
most  of  them  become  air-breathers.  A  part  of  these  become  denizens 
of  the  dry  land,  but  the  remainder  continue  to  live  in  the  palustral 
habitat  in  which  their  larval  stage  was  passed.  Therefore  it  is  assumed 
that  batrachian  fossil  remains  are  mu<;h  more  lik(»ly  to  be  found  in 
strata  of  fresh,  than  of  marine,  or  even  of  brackish,  wat^^r  origin. 

PtHces,* — Because  all  fishes  have  a^iueous  respiration  it  is  desirable 
for  the  present  purpose  to  review  the  whole  class  by  lUniilies.  The 
general  facts  ccmcerning  the  habitat  of  ea(!h  family  are  well  exhibited 
by  the  following  tabular  arrangement  of  their  names,  the  three  columns 
of  the  table  representing  marine,  brackish,  and  fresh  waters,  respec- 
tively. The  occurrence  of  the  name  of  a  family  only  in  the  left  hand 
column  indicates  that  no  representative  of  it  is  known  in  any  other 
than  marine  waters;  and  in  case  the  name  occurs  only  in  the  right 


*  The  chwsification  here*  used  is  that  of  Dr.  Theodore  (iill  in  his  arraDgemeiit  of 
the  families  of  fishes  as  published  in  SniitliHonian  MiscellaueouK  Collections  No.  247, 
pp.  1-25  and  personally  revised  by  him  for  this  esMay.  Dr.  Gill  lias  lonj^:  had  in  hand 
an  elaborate  revision  of  this  classitiration ;  but  that  which  is  here  prebeuted  in  deemed 
i»ufflcieut  for  the  illustration  of  theae  discussious. 
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baud  column  an  exclusively  fresh-water  habitat  is  indicated  for  that 
family.  The  occurrence  of  the'  name  of  a  family  in  more  than  one  of 
the  columns  indicates  that  it  has  representatives  in  more  than  one  ot 
the  three  kinds  of  habitat.  The  two  kinds  of  cases  first  mentioned 
need  no  fnrther  explanation,  but  a  variety  of  facts  connected  with  the 
latter  kind  need  to  be  considered.  These  will  be  briefly  stated  in  the 
series  of  explanatory  notes  following  the  table,  and  ceriiain  other  facts 
and  considerations  will  be  presented  in  the  closing  x)aragraphs  of  this 
review. 

TELEOSTEI. 


Marine. 


Brackish. 


Frc«h. 


Orthagoriscida) 

Tetrodontidiv j  Tetrodontida*. 

Triodontida) 

Ostrapiontidie .*. . . 

Balistidie 

TriacanthidsD 

mppocampidse Hippocarapida* 

Syngnathidte Syngnatliida? Syugnathida^. 

SolenottomidfD 

Malt  heidse 

Lopbiidie 


CeratiidflD  .... 
Antonnariidie 

Soleidae 

Pleuroneotidro 
Macrarid»  ... 
CoDgrogadida* 
Fieraaferidse.. 


Solnidte. 


PleuronectidaB i  Pleuronectide. 


Ophidiidie 

Brotnlidaei Brotulidte. 

Brotulopbidida' 

BreipnAcerotidai} 

Ranicepitidfle 

Gadid» , ',  Oadida*. 

Merluciidffi 

I  > 

Lycodidte 


Atoleopodida*  ■ . 
Xenocephalidao 
Amroodytidfr;.. 


GadopsidK. 


Cryptaoanthido) 
Stich»ida) 


XlphidioutidH>.. 
Acauthoclinidie 
ChflBDopsida^  . . . 
Nemophididii;  . . 
Anarrhichadida? 
Cebidiuhthyida?. 
Blenniida; 


Patsecidie. 


Blenuiidae Blenuiida;. 


Batrachidte 

Leptoscopida^ 

Pactyloecopidte 

H.  Mis.  114,  pt.  2 ^22 


Batrachidic Batracbidec. 
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TELEOSTEI— Continued. 


Marine. 


UranoscopidcD  . 

Trachinidic 

Trichodontidir . 
GobieAOcidm . . . 
Li]mrididflP  — 
Cyclopteridffi  . . 
Platypterida} . . 
Callionyniidie.. 

Gobiidflc 

Triglidw 


Brackinh. 


yresh. 


GobiidiL' Gobiidav 


Agonida) 

Cottids 

Flatycephalidffi. 
Heroitripteridic . 
ScorpaenidsB  — 
Chlridaj 


;  f'4»ttid.T 


Scaridse 

Siphono^athidie 
Labrida? 


Pomacentrida; 


Enibiotocidte 
G€rrid» 


Polynemida) 

Acanthiiridw  — 
AmphacantliidsB . 
Toxotidffi 


Ch»todontid» 
Ephippiida)... 

Xiphiid» 

Trichiarid:^  . . 
ScombridfB — 
Caran  j(ida>  — 
Drepanidee  — 
Coryphjenidic. 
NeniatistiidH) . 
Stromateida^ . . 
Zeida? 


Pomacentridee 


Cicblidie. 
ErabiotocidH'. 


Gerridro 


iIelo8tomidfl>. 

Anabantidir. 

OHphrotnenida*. 


Polyneroidw 


Pteraclidlda' 

Bramidic 

LamprididtB 

Dianida> 

Kartid» 


Capridn 

Nomeids 

SiUaginidie 

ChflenicbthyidflB 
Harpagiferids.. 
Nototbooiid»... 
BovichthyidflB  . . 

LatiUde 

MiiUUlB 
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Marine. 


TELKOSTEI— ContinuiHl. 


Rrairkiiih. 


Freah. 


PoIyinixii(la> 

Monocentridfls 

Berycidie 

8cifPDid8D Sriff?nidff' Sciaenidip. 

SparidiB I  Sparida' 

Pinielcpteridae i [ 

Mipnidida*    ■ 

PristifioinatidH' _  rrii)ti|H>iiiaHda>  ;  Pristipomatidv. 

C.Vntraivhida*. 

SciTanida> S4!rnini<lji' Serranid». 

l*crcidip. 


CentroiMiniida* ,  Onlroponiidaj. 


iw. 


Pegaaidt 

Priacanthida'.. 

Hoplegnathida> 


I 


rentropomidH^. 


Plt«iopldie 
Cirrhitide. 


Sphyitpnida'. 
Echeoeididffi . 
Oxudercida^  . 


NandidfP. 
Polycentridfl'. 


Aphredoderida>. 


Trtchypteridflp 
Lopbotida* 


C^omephorida*. 


TrichonotidK' . 
Cepolidai 


I 


Luciooephalida>. 
Ophioct'plialida'. 


Athorinida> 


Psyohrolatidse 

AtherioidiB !  Atherinida^ 

TetragonuridiiR ' ' 

Mugilidw Mngilida; '  Mugilidw. 

Ganteroiitoidis .  GaAtoroHt<iida» |  Gaaterosteida). 

Aulorhynohida; j  Aulorliyochidw 

AuluAtomidie 

FiBttilariida> I 

Centriiwidw 

AmphinilidiP 

Belonida' '  B<'lonid«! 


Scorn  bereHOcida; Scomben*80i>idw> 


G^yprinodonMda) !  Cyprinoduutida* 


Belooida*. 
Sc-omberesooidie. 
Amblyopsidie. 
Esocidie. 
Unibridie. 
CyprinodontidK). 
,  Characiuida>. 

I 

i  Percopsida^. 
Haploobitonide. 
Galaxiid». 
Osteoglosaida*. 
Notoptt^rida*. 


Haluaauridw 

Chaulioduutidie 
StMruoptyobld«. 
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TfeLEOSTEI— ContiiMied. 


Marine. 


Stoniiaiidie 


Scopelidw! 

Anlopida? 

Synodontiua>  ... 
Microetomids* . . 

SalmouidfB 

Salangidie 

Alepidosaaridac . 
Paralepididip  . . . 
A  lepocephalidtt' 
Gonorhyuebidtc 


Brackish. 


Salmonidw. 
Salangida? . 


Fresh. 


Micros  toniida;. 
Salmonidw. 


HyodontidsB. 


Albnlidar ] 

Elopidffi I  £lopid«B 

ClianoidH? ■ 


DuasumieridiP 

Clnpeidae 

I>oro8oruldie ,  Dorosomldw 

Kngraulididft* I 

Cliirooentrida; 


Elopidw. 


Clupeide Clupeidjc. 

, I>oro80inid«e. 


Silaride . 
PlotosidR^. 


MurfUR'socida* 
CungridH; 


Catastomida^. 

CyprinidflR. 

CobitidfP. 

Homalopt^^rido} . 

Kneriidffi. 

Steinopygidw. 

Electrophorida? . 

MonnyTid«\ 

Gymuarchidie. 

Hy  i)opk  tlialiuidsB . 

Tricbomycterida;. 

SiluridfR Siluridw*. 

, ''  Cbacida>. 

PlotosidflD j  PlotoHida*. 

Clarildie. 

I  Callicbthyidae. 

'  Argiida'. 


Loricariids). 

Sisoridu;. 

Anprediuida^. 

Mouoptenda>. 

S>iiibracbid»». 

Anipbipnoida*. 


Aiigtiillid«e 

Ratabiiridu' 

Mtirieiiida; 

Cbilubrancbidw. .. 
Neinicbthyidie  . . . 
RyiiapobranchidsB . 
isaccopbar}'Dgida? . 


Anguillidee 


AuguUlida>. 


Ifotooanthide. 


Mastacembelidte . 
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GANOIDEI. 


Marino. 


Brack  iHb. 


Acipenseridic '  Acip<»nHeri<lir . 


KL  ASMOBRANCHI  I. 


Fre«h. 


AmiidH'. 

I<epidoKteida'. 

Polypteridir. 

Lepidoeireoida". 

Ceratodontida^. 

PolyodontidiT. 

Aripenaerida'. 


Marine. 


Brackish. 


Chimo'ridn^ 

MyliobatitlH* 

Cephalopteridff' 

Trygonida) Trygonida* 

Torpedinida^ 

Raiida* '  Raildce 

Rbinobatida* 

Rhamphobatidee 

Pristidaf 

Sfinatinida' 

Het«rodoii(  id«; 

Notidanidm 

Rhinodontida; 

Cetorhinida^ 

Lamnida; 


Pristidffi 


OdoDtaapidida;. 

Alopeciida; 

SphyrDida^ 


Fresh. 


TrygODida». 
Raiidn. 


Priatidffi. 


Galeorhiiiida> 

ScyUiidw 

Gio  glymoB  totn  atid  a^ 

Croaaorhiuida^ 

Spinacida; 


(f aleorhiuida' Galeorhinidro. 


Scyinnida^ 

Oxyiiotida> 

Prietiophoridie 


The  following  remarks  apply  only  to  those  families  which  have  repre- 
sentatives in  more  than  one  of  the  three  kinds  of  aquatic  habitat  which 
are  indicated  in  the  foregoing  table.  The  presence  of  the  name  of  a 
family  in  only  one  of  the  three  columns  is  alone  a  complete  expression  of 
the  fact  that  no  representative  of  it  is  known  in  any  other  habitat  than 
the  one  thus  indicated.  It  must  be  remembered,  however,  that  almost 
any  fish  wliose  habitat  ranges  along  the  seacoast  may  occasionally  run 
up  into  brackish  water.  Consequently  the  families  enumerated  under 
the  head  of ''brackish"  are  such  only  as  have  representatives  habitu- 
ally living  in  brackish  waters. 

Although  the  Tetrodontidje  are  a  typically  marine  family,  one  species 
of  it  is  known  in  South  American  fresh  waters. 
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Most  of  the  Syn^nathidflK  inhabit  marine  waters,  but  some  of  them 
range  into  estuaries,  and  a  few  are  found  in  fresh  waters. 

As  a  rule  the  Soleida*.  are  marine  lishes,  but  representatives  of  the 
family  are  known  in  South  American  and  other  fresh  waters. 

The  Pleuronectidae  are  also  typically  marine,  but  some  species  range 
into  estuaries,  and  some  of  these  range  into  adjacent  frCvsh  waters. 

The  Brotulida!  are  mainly  marine,  many  being  found  in  abyssal 
depths;  but  two  blind  species,  representing  two  genera,  are  found  in  the 
fresh  waters  of  Cuban  caves. 

The  Gadidae,  with  the  known  exception  of  only  one  species,  are  marine 
fishes.  This  species  is  common  to  Europe  and  North  America  and  is 
confined  to  fresh  waters. 

One  si>ecies  of  the  Blenniidse  in  Europe  inhabits  fresh  waters.  Most 
of  the  known  representatives  of  the  family  are  marine,  but  some,  espe- 
cially in  Australia,  range  into  estuaries  and  fresh  water. 

Three  South  American  species  of  the  Batrachidaj  range  from  marine 
and  brackish  into  fresh  waters.  Almost  all  other  known  members  of  the 
family  are  denizens  of  marine  waters. 

The  greater  part  of  the  Gobiidat  inhabit  marine  waters  exclusively, 
but  several  species  range  into  estuaries  and  adjacent  fresh  waters. 
Some  species  are  confined  to  fresh  waters. 

A  majority  of  the  Oottidfle  are  confined  to  marine  waters,  but  certain 
genera  are  of  exclusively  fresh- water  habitat. 

The  Cichlidje  are  a  typically  freshwater  family,  but  one  genus  usu- 
ally referre<l  to  it  is  found  in  marine  and  estuarine  waters. 

The  Embiotocidai  are  mostly  marine,  but  one  genus  is  confined  to 
fresh  waters. 

Most  of  the  Gerridfc  are  of  exclusively  marine  habitat,  but  some 
species  range  into  estuaries  and  some  even  into  adjacent  fresh  waters. 

The  Polynemidae  are  typically  marine,  but  some  species  range  into 
estuaries. 

The  Sciaenidte  are  mainly  of  estuarine  habitat;  some  range  into  fresh 
waters,  and  one  North  American  genus  is  confined  t^)  i'resh  waters. 

The  Pristipomatida*  are  mostly  marine  fishes,  but  certain  Australian 
forms  are  known  to  range  into  brackish  and  fresh  waters. 

The  Serranida^  are  also  mostly  marine  fishes,  but  some  species  occur 
in  brackish  waters,  and  a  few  North  American  forms  live  almost  exclu- 
sively  in  fresh  waters. 

The  Pentidic  are  a  freshwater  family,  but  some  species  range  down 
into  mildly  brackish  waters. 

Most  of  the  Centropomida?  are  denizens  of  marine  waters,  but  some 
species  find  a  congenial  habitat  in  estuarine,  and  even  in  adjacent  fresh 
waters. 

The  Atherinidie  are  mainly  marine,  but  some  range  into  fresh  waters, 
and  one  genus  is  confined  to  fresh  waters. 

The  Mugilidie  are  mostly  of  marine  habitat,  but  some  range  into  estu- 
aries, and  several  species  are  confined  to  fresh  water. 
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Some  of  the  Gasterosteidje  are  (»oiifiued  to  marine  waters  and  others 
to  fresh.    Most  species  are  found  in  brackish  waters. 

The  Belonidfe  are  mostly  manne,  some  of  them  ranging  into  estu- 
aries and  even  into  fresh  water.  One  genus  is  of  exclusively  fresh- 
water habitat. 

The  Scomberesocidie  are  also  mostly  marine^  some  ranging  into  estu- 
aries and  even  into  the  adjacent  fresh  waters. 

The  Cyprinodontidje  are  mainly  fresh-water  fishes,  but  some  range 
into  estuaries  and  some  are  denizens  of  salt  waters. 

The  Microstomid.ne  are  mainly  marine,  but  one  species  oeeurs  also  in 
fresh  waters. 

Some  of  the  Salmonidae  have  an  exclusively  fresh-water  habitat,  never 
migrating  to  salt  waters.  A  large  proix)rtion  of  them  migrate  from 
marine  to  fresh  waters  for  reproduction,  but  none  of  the  family  is 
wholly  confined  to  marine  waters. 

The  Salangida>  are  typically  marine,  but  some  range  into  estuaries. 

The  Blopidte  are  mostly  marine,  but  some  range  into  estuaries,  and 
one  species  is  found  in  the  fresh  waters  of  Lake  Nicaragua. 

Some  of  the  Clupeidje  are  confined  t-o  marine  waters,  and  at  least  one 
species  is  known  only  in  fresh  waters.  A  large  proportion  of  them, 
however,  range  from  marine  into  fresh  waters  for  reproduction. 

The  range  of  habitat  of  the  Dorosomidre  is  similar  to  that  of  the 
Clupeidje. 

The  Siluridie  are  mainly  denizens  of  fresh  waters,  but  one  section  of 
the  family  is  confined  to  marine  waters. 

The  Plotosidjc  are  mostly  marine,  but  some  species  range  into 
brackish  waters  and  in  some  cavses  into  fresh  waters  also. 

The  AnguillidiC  all  range  from  marine  to  fresh  waters,  returning  to 
marine  waters  for  reproduction. 

The  Acipenseridie  are  usually  found  in  fresh  waters,  but  some  of 
them  range  down  into  estuaries  and  even  into  waters  of  full  marine 
sal  tn  ess. 

The  Trygonidic  are  mainly  confined  to  marine  waters,  but  one  sec- 
tion of  the  fiiinily  is  peculiar  to  South  American  fresh  waters. 

The  Raii(he  are  almost  exclusively  of  marine  habitat,  but  some  range 
into  estuaries,  and  thev  have  occasionallv  been  found  in  waters  that 
are  nearly  or  quite  fresh. 

All  the  Pristida*,  with  very  few  known  exceptions,  are  confined  to 
marine  wat(»rs.  One  species  is  found  in  the  fresh  waters  of  Lake  Nica- 
ragua and  another  in  the  Philippine  islands  ranges  from  marine  into 
fresh  waters. 

One  species  of  the  Galeorhinida)  is  also  found  in  Lake  Nicaragua 
and  another  ranges  from  marine  to  fresh  waters  in  the  Philippine 
islands.     All  other  known  species  are  confined  to  marine  waters. 

Of  the  thirty-nine  families  mentioned  in  the  foregoing  notes  as  hav- 
ing representatives  in  more  than  one  of  the  three  kinds  of  habitat 
designated  in  the  table,  28  of  them  are  so  generally  confined  to  mariaA 
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waters  that  geologists  usually  regard  the  discovery  of  remains  of  simi- 
lar fishes  ill  any  given  geological  formation  as  evidence  of  its  marine 
origin.  Still,  members  of  certain  of  these  families  present  remarkable 
exceptions  to  the  general  rule  thus  indicated;  such,  for  example,  as  the 
presence  of  Selachians  in  Lake  Nicaragua  and  other  fresh  waters. 
Therefore,  in  case  the  fossils  associate  with  such  iish  remains  should 
distinctly  indicate  the  fresh-water  origin  of  the  strata  containing  them, 
their  presence  may  be  held  as  not  necessarily  constituting  conflicting 
evidence  because  of  the  known  exceptions  to  the  rule  that  their  living 
congeners  have  a  marine  habitat. 

Of  the  remaining  eleven  families  mentioned  in  the  foregoing  notes 
three  are  more  abundantly  represented  in  fresh  than  in  saline  waters. 
To  these  the  converse  of  the  foregoing  remarks  will  apply.  Because  of 
the  varying  range  of  habitat  of  the  remaining  eight  families  mentioned 
in  the  foregoing  notes  the  discovery  of  remains  referable  to  any  of 
them  in  a  given  formation  would  be  of  little  value  as  evidence  in  deter- 
mining the  character  of  the  water  in  which  it  was  deposited  unless 
supported  by  other  and  moi*e  definite  evidence. 

The  Marsipobranchii  and  Leptocardii  are  by  some  authors  included 
in  the  class  of  fishes  proper,  but  Dr.  Gill  and  others  regard  them  as 
separate  classes  coordinate  ^^'ith  fishes,  reptiles,  etc. 

Two  of  the  three  families  belonging  to  the  Marsipobranchii  are  known 
only  in  marine  waters.  Most  of  the  members  of  the  other  family, 
namely,  the  Petromyzontidae,  range  from  marine  into  brackish  and 
fresh  waters,  a^s  is  well  known  in  the  case  of  the  lampreys. 

No  representation  of  the  Leptocardii  are  known  in  other  than  marine 
waters. 

This  review  of  the  fishes  is  confined  to  those  families  which  have 
living  re])resentatives,  and  the  criteria  relating  to  the  different  kinds 
of  aquatic  habitat  of  fossil  fishes  which  may  be  based  upon  this  review 
apply  dire<^tly  only  to  the  families  here  named. 

Fossil  remains  of  a  large  number  of  kinds  of  fishes  have  been  dis- 
covered, especially  in  the  paleozoic  fin'mations,  which  (litter  so  much 
from  all  living  kinds  that  they  can  be  referred  to  no  family,  and  some- 
times to  no  order,  whi<*h  has  living  rei)resentatives. 

The  character  of  the  water  in  which  such  fishes  lived  might  be  con- 
jectured by  refereiH'C  to  their  most  nearly  related  forms,  but  the  most 
reliable  indication  is  furnished  by  such  other  fossil  remains  as  may  be 
found  associated  with  them. 

MOLLUSfA.* 

The  Mollusca  are  of  peculiar  importance  ia  connection  Avith  the  sub- 
ject of  this  review,  because  the  greater  i)art  of  the  members  of  this  sub- 
kingdom  have  aqueous   respiration,  and   because  in   the  matter  of 

*  Tbe  clasAifi cation  of  the  Mollusca  used  in  this  review  is  that  of  Dr.  Theodore 
OIIVh  ''Arrangement  of  the  Families  of  MoUusks/'  See  Smithsonian  Miscellaneous 
Puhlications,  No.  227,  1871. 
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distingaishing  marine  from  noiimarine  formatioDR  and  the  latter  from 
one  another  it  is  with  their'bften  abandant  fossil  remains  that  the  geol- 
ogist has  more  frequently  to  deal  than  with  those  of  any  other  animals. 

Cephalopoda. — Every  known  member  of  all  the  families  of  this  class 
is  exclusively  marine,  therefore  the  presence  of  fossil  remains  referable 
to  any  member  of  the  class  in  any  fonnation  is  regarded  as  sufficient 
evidence  of  its  marine  origin,  provided  that  its  character  and  condition 
indicate  that  the  animals  thus  represented  were  denizens  of  the  waters 
in  which  the  formation  was  deposited. 

Gasteropoda. — The  following  table,  constructed  upon  the  same  plan 
as  that  of  the  fishes,  is  intended  to  give  a  synoptical  view  of  the  aquatic 
habitat  of  each  of  the  families  of  living  gasteropods  which  have  direct 
relation  to  the  subject  of  this  review.  For  obvious  reasons  all  those 
families  are  omitted  which  include  only  air-breathers, as  well  as  those 
families  all  the  members  of  which  possess  no  shell,  either  internal  or 
external.  As  in  the  case  of  the  preceding  table,  this  one  is  followed 
by  explanatory  notes  setting  forth  certain  facts  which  are  not  clearly 
expressed  by  means  of  such  a  tabular  arrangement: 

IHffca. 
ORDER  PECTINIBRANOHIATA. 


Marine. 


Brackish. 


Fresh. 


!                                                  1" 

Conidm 1 

Plearotomidte 1 

Melatoniitlii) ' 

HaliidfEt ' , 

TerebridsB > , 

CancellariidfD i 

Admetidfe 


Cystiscidie . . . 
Marginellidffi 
VolatidiB 


Faaciolariid^c 
Mitridap 


Melongenidm i 

Bnccinida^ '  Bucrinidir 

I 
Xassidip NaR8id{P 

CynodontidHi 7. 

TarbinellidH' 

Turridro 

01ivid«e 


Buccinida*. 


Harpidse 

l*t5-i'hatractidR* 
Muricida^ 


Colunibellida* 


AinpullariidH'. 

I  Valvatidji'. 

I  Viviparida*. 

AsHiminiida' !  AHsinuniida*. 


Rissoellidfe 


I*omaU.Q\i(«\^'»^ 
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Diffva — Continued. 


ORDER  PECTINIBRANCHIATA— Continueil. 


Marine. 


Bnu'kish. 


Froah. 


Rissoitlip ■  Rissoidffi 

SkcneidflD ' 


FoMarida' I 

Llttorinidff- '  Littorinidro. 

I*yranndellid» 

Eulimida? 

StyliferidsP 


CerithiopsidR*. 
Cerithiidic  .... 
Planaxidie  — 


CapcidGD 

Vermetidm  — 
Tenagodidip  . . . 
Turritellida* . . . 
Trichotropidffi 
Hipp(>nicid«e . . . 

Capu1ida> 

Calyptreida-  ... 
Keritopgida'  — 

Onnatida? 

Strombida* 

Aporrhaidio  — 
Pedlcnlariidjp  . 
Anipbiperaeida> 

Cyprnplda- 

Trivilda? 


Melanopsidie 


Cerithiidffi. 


Riiiaoidfe. 


Bythiniidiv. 


Ceriphasiide. 
MelauopsidiB. 
MelaDiidsB. 


CerithiidflD. 


MaraeniidflB . 
VelutinidH* . 
NaticidiP  ... 
Pynilldjr . . . 
Doliida? 


CaH8idida> 
Ranollida' 
Tritouida- 
lanthinidii' 
S«»lariidn' . . 
Scalariidfl' . 


At1aiitida3 

Carinariida' 

l*t«rutrac  ha'idn) 


ORDER  HETEROPODA. 


ORDER  RHIPHIDOGLOSSA. 


Neritidw Neritidn- 

RotelUdie 

Rotellid» ' 


NeritidflB. 
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Diceca — Coutiuued. 


ORDER  RHIPHIDOdLOSSA-Coiitinuwl. 


Marine. 


Rrackiah. 


TurbinidiK. 
Lintiidfl^ ... 


Trochidw 

Stoinatell1(lH>  — 
Plcurotomariida^ . 
SciNsurellidie  — 

Haliotidff* 

Fissnrellidjp 

EmargiDiiHdiP . . . 


ORDER  DOCOCILOSSA. 


AcnueidsB. 
Pat«llida; . 
LepetidaB  . 


Acniii'idffi* 


ORDER  POLYPLACOPHORA. 


Chitonidsp  . . 
Chitonellldep. 


Pulmonifera. 
ORDER  PFLMOXATA. 


OtiDidfio Otiuida* 

Anriculida' Auriculidji' . . 

Siphonariidsc Siphoiiariidu^ . 

GadiniidH" Oadiniidie 

AiiiphilK>lidH>. 


Amphiboliilne. 


Op  inth  ohra  ii  vh  ia  ta . 
ORDER  TECTIBRANCHIATA. 


Philinidw 

AtnpbyHpiridH' 
Ringicnlidst* ... 
Actieonida.'  — 
CylincbiiidH". . 
BuUida? 


Freah 


Acma'idffi. 


Chilinidai. 
PhysidaR. 
Ancylidte. 
Liinua>ida4. 


Amphistridoi 

I..opb<K*»*rcidaj 

Aplyaiidn; 

Runciuida' 

Tylodinida; 

Unibrellidie 

PleurobrauchiidflB. 
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Pteropoda. 
ORDER  THECOSOMATA. 


Marino.  Brackifth. 


Lima^inUlfl). 

HyalitlH> 

CymbiiliidiD 


Fresh. 


Prosocephala. 
ORDER  SOLENOCONX'H.E. 


Dentiliidw. 


The  foregoing  table  of  the  families  of  living  Gasteropoda  is,  as 
already  stated,  constructed  upon  the  same  plan  as  that  of  the  fishes,  an 
explanation  of  which  plan  and  its  significauce  is  given  on  page  ^i3f>. 
The  list  includes  the  names  of  only  those  families  at  least  some  mem- 
bers of  which  possess  shelly  or  skeletal  parts  that  are  likely  to  resist 
decomposition  after  the  death  ot  the  animal.  Other  families  are  not 
included,  because  it  is  only  by  means  of  those  hard  parts  that  the  liv-. 
ing  can  be  compared  with  fossil  forms.  The'sigiiiftcance  of  placing  the 
name  of  a  family  in  only  one  of  the  three  cohimns  of  the  table  is  so  ap- 
parent as  to  need  little,  if  any,  explanation,  but  there  are  certain  facts 
relating  to  members  of  others  of  these  families  which  such  a  table  can 
not  distinctly  show.  Mention  of  such  of  these  and  kindred  facts  as  is 
deemed  necessary  for  the  present  purpose  is  made  in  the  following 
supplementary  notes. 

The  greater  part  of  the  Buccinida^  inhabit  marine  waters,  but  they 
notuufrequently  range  into  estuaries,  and  certain  species  are  sometinies 
found  in  waters  that  are  nearly  or  quite  fresh. 

While  a  majority  of  the  species  of  the  Assiminiida^  find  a  fresh- water 
habitat  congenial,  some  live  upon  the  borders  of  saline  water,  at  river 
mouths  or  in  estuaries. 

Of  the  living  forms  referable  to  the  Rissoidie  some  inhabit  marine, 
some  brackish,  and  others  fresh  waters,  but  no  sj^ecies  is  known  to 
range  from  one  of  tliese  kinds  of  habitat  into  another,  although  it  is 
])robable  that  some  may  do  so.  Be(*au8e  the  fossil  spe(;ies  referable  t^) 
this  family  may,  as  a  rule,  be  regarded  as  distinct  from  all  living  spe- 
cies, the  presence  of  fossil  shells  referable  to  this  family  in  any  forma- 
tion does  not  necessarily  give  any  definite  indicatiim  as  to  whether  it 
was  of  marine,  brackish,  or  fresh  water  origin.  In  such  cases  the  char- 
m^ter  of  the  habitat  must  be  determined  by  means  of  their  faunal  asso- 
ciates. 

The  Littorinida*  usually  inhabit  the  margins  of  marine  waters,  but 
some  s[K»cies  have  a  brackish- water  habit^it. 

The  Melanopsida*  usually  inhabit  fresh  waters,  but  simie  of  them  are 
oand  in  waters  that  are  more  or  less  saline. 
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All  liviug  forms  of  the  Melaniidae  are  regarded  as  fresh- water  UKillusks, 
but  a  few  species  appear  to  be  able  to  live  in  w^aters  which  are'iii  some 
degree  saline.  Certain  fossil  members  of  this  family  have  been  found 
in  such  association  with  other  moUuscan  remains  as  to  indicate  that 
they  were  capable  of  living  in  saline  waters. 

Much  the  greater  part  of  the  Cerithiidie  inhabit  marine  waters,  but 
some  species  are  known  to  find  a  congenial  habitat  in  brackish  waters, 
and  a  few  are  known  to  range  into  adjacent  fresh  waters. 

As  a  rule,  the  Xeritidaeare  found  in  either  marine  or  brackish  waters, 
but  a  few  species  are  known  to  live  in  fresh  water. 

The  Trochus-like  shells  which  have  been  found  in  Lake  Tanganyika 
probably  do  not  belong  to  the  Trochida?.  The  trochids  are  therefore 
regarded  as  distinctly  marine. 

A  few  of  the  Acmieid  limpets  found  in  Borneo  are  reported  to  pass 
from  saline  waters  into  fresh.  The  Acmseidie  are  not  uncommon  in 
brackish  waters,  but  members  of  the  family  are  most  abundant  in  ma- 
rine waters. 

The  Otinidje,  Auriculidte,  Siphonariida;,  and  Gadinidie,  are  air- 
breathing  mollusks  living  upon  the  margins  of  both  marine  and  brack- 
ish waters.  The  Amphibolidae  also  usually  inhabit  the  sea  margin,  but 
some  of  them  appear  to  find  waters  of  less  than  marine  saltness  not 
uncongenial. 

Although  the  Bullidie  are,  as  a  rule,  strictly  marine,  two  genera, 
namely,  Haminea  and  Tornatella,  have  been  found  in  the  mud  of  brack- 
ish water  lagoons. 

As  indicated  in  the*  paragraph  preceding  this  table,  all  the  members 
of  the  (xasteroijod  order  Nudibranchiata,  together  with  all  those  of  the 
Pteropod  order  Gymnosomata  are  omitted  from  it  because  none  of  the 
species  possess  more  than  a  minute  embryonic  shell,  and  therefore  no 
identitiable  fossil  remains  of  any  members  of  these  orders  are  likely  to 
be  discovered.  All  the  Tiinicata  and  land  Pulmonata  also  are  omitted, 
the  former  because  the  character  of  the  body  is  always  such  that  re- 
mains of  it  are  not  likely  to  be  found  fossilized,  and  the  latter,  because 
they  have  no  direct  relation  to  an  aquatic  habitat. 

Of  the  twelve  families  mentioned  in  the  foregoing  notes  as  having 
representatives  in  more  than  one  of  the  three  kinds  of  habitat  indicated 
in  the  table,  fully  one-half  of  them  are  so  generally  found  only  in  marine 
waters  that  geologists  usually  are  inclined,  in  the  absence  of  contrary 
evidence,  to  regard  fossil  representatives  of  them  as  indicating  a  marine 
origin  for  the  strata  in  which  they  may  occur.  Three  of  the  other  fam- 
ilies are  so  generally  found  only  in  fresh  waters  that  the  converse  of 
the  foregoing  remarks  would  apply  to  them.  Representatives  of  the 
others  are  so  often  found  in  both  marine  and  nonmarine  waters  that 
in  the  case  of  fossil  representatives  it  is  always  necessary  to  have  cor- 
roborative evidence  as  to  the  probable  character  of  the  water  in  which 
they  lived. 
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Coiickifera. — The  following  table  of  the  families  of  tlie  Ooueliifera  is 
coiiBtrueted  in  the  same  form  as  tbat  of  the  tiasteropoda,  aud  the  gen- 
eral remarks  preceding  that  table  are  applicable  to  this: 

ORDER  DIMIARIA. 
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Marino. 


ORDER  METARRHIPT^. 

Brack  istli. 


Fresh. 


I  ! 

Tridacnidu' i , 

I  I 


ORDER  HETEROMYARIA. 


MytilidiP Mytilidav 


ORDER  MOXOMYARIA, 


Pinnidm  . . . 
Ptcriidir  . .  - 
VolsoUidm . 
Spondylidac 
Limidee  — 
Pectinidse.. 
PlacunidiP  . 
Anomiida*  . 
OstreidaE^ — 


Anomiido}. 
OstreidaD . . 


The  following  remarks  are  confined  to  those  laniilies  which  are  known 
to  have  representatives  in  more  than  one  of  the  thiee  kinds  of  aquatic 
habitat  indicated  in  the  foregoing  table. 

The  Teredinida^  are  properly  regarded  as  a  marine  family,  but  at 
least  one  living  species  is  known  in  a  fresh-water  habitat,  namely,  in 
the  lower  Ganges.  Therefore  the  discovery  of  a  fossil  member  of  this 
family  is  not  of  itself  positive,  although  presumptive,  proof  of  the  marine 
origin  of  the  formation  containing  it. 

A  similar  remark  may  be  made  concerning  the  Solecurtidie,  a  few 
species  of  which  have  been  found  in  brackish  waters,  and  in  rare  cases 
some  have  been  known  to  range  into  fresh  waters. 

The  Oorbulidje  are  common  in  both  marine  and  brackish  w^aters,  and 
they  are  occasionally  found  to  have  i)assed  into  adja(»eut  fresh  waters 
or  to  have  survived  the  freshening  of  the  saline  waters  in  which  they 
formerly  lived.  Fossil  members  of  this  family  are  often  found  with 
only  marine  associates,  quite  as  often  with  brackish  water  associates, 
and  in  rare  cases  all  associated  species  are  fresh- water  forms. 

Some  species  of  both  the  Psammobiidie  and  Glauconomidie  have 
been  found  in  estuarine  waters  of  considerably  less  than  marine  saltness. 
Therefore  fossil  species  referable  to  either  of  these  families  are  likely 
to  be  found  associated  with  an  estuarine  fauna. 

The  Cyrenidic  like  the  Oorbulidie,  are  represented  in  marine,  brack- 
ish, and  purely  fresh  waters,  and  the  paleontological  significance  of  both 
families  is  similar. 

The  range  of  habitat  of  the  Cyrenoididae  is  similar  to  that  of  the 
Cyrenidaj,  except  that  none  of  them  are  known  to  inhabit  purely  ti'esh 
waters. 

The  Dreisseniddb  as  a  family  appear  to  tind  marine^  bracl^isb,  and 
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fre^li  waters  equally  congenial,  and  some  species  appear  to  range  into 
both  brackish  and  fresh  water.  This  family,  however,  is  represented 
by  a  greater  number  of  species  in  nonmarine  than  in  marine  waters. 

The  Adacnidae  are  seldom  or  never  found  in  waters  of  full  marine 
saltness,  but  they  are  found  in  such  waters  as  those  of  the  fresher  por- 
tions of  the  Black  sea,  in  estuarine  waters,  and  in  those  which  are  quite 
fresh.  Therefore  fossil  members  of  this  family  are  regarded  as  indicat- 
ing a  nonmarine  origin  tor  the  deiK)sits  containing  them. 

One  feels  so  fully  warranted  in  regarding  the  living  Arcid»  as  a 
marine  family  that  he  expects  to  find  no  exception  among  its  fossil 
members,  but  the  ca«e  of  the  living  fresh-water  Seaphula  gangetica 
shows  that  this  rule  is  not  absolute.  Therefore  it  is  possible,  if  not 
probable,  that  fossil  members  of  this  family  may  be  discovered  in  non- 
marine  formations. 

While  the  Mytilidae  all  thrive  in  waters  of  full  marine  saltness,  some 
of  them  also  thrive  in  brackish  waters.  Entirely  fresh  waters,  however, 
seem  to  be  uncongenial  to  all  of  them. 

All  the  Ostreidaj  thrive  in  waters  of  full  marine  saltness.  They  thrive 
equally  well  in  the  less  saline  waters  of  estuaries  and  bays,  but  never 
in  entirely  fresh  waters.  Therefore  the  presence  of  fossil  representa- 
tives of  this  family  in  any  formation  is  taken  to  indicate  that  the  water 
in  which  it  was  deposited  was  at  least  in  some  degree  saline. 

The  AnomiidsB  are  far  more  abundant  in  marine  than  in  any  other 
waters,  but  they  are  frequently  found  in  the  less  saline  waters  of  bays 
and  lagoons.  They  are  not  known  to  occur  in  fresh  waters,  and  it  is 
therefore  inferred  that  no  fossil  members  of  this  family  had  a  fresh- 
water habitat. 

Brachiopoda. — Every  Known  member  of  all  the  families  of  this  class 
is  exclusively  marine.  Therefore  geologists  regard  the  presence  in 
any  formation  of  Brachiopod  remains  iis  sufficient  evidence  of  its 
marine  origin,  in  case  there  is  no  indication  of  its  accidental  presence. 

Polyzoa. — With  the  exception  of  the  three  fresh-water  families,  Pec- 
tinatellida>,  Cristatellidie,  and  Plumatellidae,  all  the  Polyzoa  inhabit 
saline  waters,  most  of  them  living  in  those  of  full  marine  saltness.  A 
few  of  them  range  into  brackish  waters,  but  as  a  class  they  are  so  gen- 
erally marine  in  their  habits  that  the  geologist  rarely  hesitates  to  con- 
clude that  any  formation  is  of  marine  origin  which  contains  fossil 
polyzoan  remains.  This  conclusion  Is  supported  by  the  fact  that  the 
living  fresh- water  representatives  of  the  class  are  rarely  provided  with 
skeletal,  protective,  or  supporting  parts  which  resist  decomposition 
after  the  death  of  the  colojiies  of  minute  animals. 

ANNULOIDA. 

The  Annuloida  are  divisible  into  two  classes,  the  Scolecida  and  Ech^ 
inodermata.  All  the  Scolecida  are  omitted  from  this  review  because 
the  remains  of  no  representative  of  any  of  its  families  is  likely  to  be 
discovered  in  a  fossil  state. 
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Every  known  member  of  all  the  families  of  the  class  Echinodermata 
is  a  denizen  of  marine  waters, .  Therefore  the  discovery  in  any  forma- 
tion of  fossil  remains  referable  to  this  class  is  accepted  as  proof  of  its 
marine  oiigin. 

ANNILOSA. 

The  classes  Myriaiwda  and  Arachnida  Jire  omitted  from  this  review 
because  they  are  all  land  animals  ex<?ept  the  few  that  tind  a  congenial 
habitat  in  more  or  less  direct  contact  with  water. 

In  their  adult  state  the  Insecta  are  generally  land  animals,  but  some  of 
them  resort  to  at  least  a  partially  aiiuatic  habitat.  In  their  larval  state, 
however,  many  insects  are  true  aquatic  animals,  usually  living  in  fresh 
waters.  In  this  state  some  of  them  possess  no  such  skeletal  or  protec- 
tive  parts  a«  are  likely  to  resist  decomposition,  but  many  of  them,  like 
the  adult  Insecta,  Arachnida  and  Myriapoda,  are  provided  with  a  chi- 
tinous  covering  which  retains  more  or  less  completely  the  bodily  form 
of  the  animal  after  its  death  and  decomposition.  Therefore  such  forms 
are  not  unfrequently  found  preserved  in  a  fossil  state,  but  because  all, 
or  nearly  all  the  members  of  those  three  classes  ha<l  either  a  land  or 
fresh-water  habitat  their  remains  are  much  more  likely  to  find  intomb- 
mentin  the  sediments  of  fresh  waters  than  in  those  of  either  brackish 
or  marine  waters.  Indeed  no  such  remains  are  known  to  have  been 
found  in  any  deposits  which  are  unmistakably  of  marine  origin^ 

Crustacea. — All  the  Crustacea  being  provided  with  gills  or  other 
organs  suite<l  to  aqueous  respiration  have  a  peculiarly  direct  relation 
to  the  subject  of  these  discussions.  All  of  them  also  being  provided 
with  a  more  or  less  complete  dermal  skeleton  or  outer  covering  which 
resists  decomposition  and  retains  the  form  of  the  animal  after  its  death, 
necessarily  are  of  great  paleontological  importance.  It  is,  however, 
true  that  their  practical  value  in  the  present  discussion  is  much  less 
than  that  of  the  Mollusca  not  because  of  any  inferiority,  but  because 
crustacean  remains  are  comparatively  very  rare,  especially  in  all  North 
American  strata  which  represent  that  portion  of  geological  time  during 
which  were  deposited  the  principal  unmistakably  nonmarine  forma- 
tions. For  this  and  other  reasons  a  tabulation  of  the  iamilies  of  the 
living  Crustacea  like  that  of  the  fishes  and  mollusks  on .  prece<ling 
pages  has  been  omitted.  Scmie  of  the  more  important  facts  concerning 
the  range  of  habitat  of  certain  of  the  various  groups  which  constitute 
this  class  are,  however,  recorded  in  the  following  paragraphs. 

This  rc^view  of  the  Crustacea  is,  therefore,  somewhat  more  general 
than  that  of  the  fishes  and  mollusks.  That  is,  no  regular  classification 
of  the  Crustacea  is  attempted,  but  the  remarks  are  ranged  under  the 
head  of  the  general  divisions  of  the  class,  and  direct  reference  is  made 
only  to  those  families  or  other  subdivisions  representatives  of  which 
are  found  in  either  fresh  or  brackish  waters  or  both.  All  those  sub- 
divisions, which  are  not  specially  mentioned,  are  not  known  to  live  m 
other  than  marine  waters. 

11.  Mis.  114,  pt.  2 23 
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Members  of  many  of*  the  familien  of  the  large  subclass  Mahicostraca 
rauge  beyond  the  limits  of  marine  waters,  but  most  of  them  are  con- 
lined  to  a  marine  habitat. 

The  living  Brachyurans  are  so  generally  of  marine  habitat  that  in  the 
absence  of  any  conflicting  evidence  geologists  are  usually  disposed  to 
regard  all  those  strata  as  of  marine  origin  which  contain  fossil  remains 
referable  to  this  division  of  the  Crustacea,  but  the  following  facts  show 
that  this  exclusive  view  is  not  admissible.  The  greater  part,  if  not  all 
of  one  subfamily,  the  Thelphusinia,  are  either  denizens  of  Iresh  waters 
or  live  a  large  part  of  the  time  upon  the  land  in  the  vicinity  of  fresh 
waters.  Some  species  of  the  Grapsoidea,  although  most  of  them  are 
marine,  also  have  a  similar  range  and  peculiarity  of  habitat  while 
others  are  apparently  confined  to  brackish  waters.  Many  of  the  marine 
as  well  as  of  the  fresh-water  si)ecie8  of  the  Grapsoidea  range  more  or 
less  tipon  the  land. 

Although  it  is  well  to  emphasize  the  fact  that  most  of  the  speciesi 
and  genera  of  the  Brachyurans  are  typically  marine  animals,  many  of 
them  besides  those  already  referred  to,  such,  for  example,  as  the  genera 
Callinectes  and  Panopeus,  range  into  estuaries  and  bays,  some  of  them 
going  into  adjacent  fresh  waters  without  apparent  inconvenience.  It 
is  also  a  significant  fact  that  of  the  Brachyurans,  as  well  as  of  the 
Macrurans  which  inhabit  fresh  waters,  many  more  fire  found  in  fluvia- 
tile  and  palustral  than  in  lacustrine  waters. 

The  range  of  habitat  of  the  Anomoura  is  similar  to  that  of  the  Brach- 
yura.  Most  of  them  live  in  waters  of  full  marine  saltness,  some 
inhabit  brackish  waters,  some  wander  inland,  and  one  genus,  ^Egle^, 
is  nearly  or  quite  confined  to  fresh  waters.  It  is  thus  apparent  that 
the  discovery  of  fossil  remains  of  a  representative  of  this  gi'oui)  of  Crus- 
taceans in  a  given  formation  would  not  necessarily  be  proof  of  its  marine 
origin. 

The  Macrura  as  a  whole  have  a  wide  range  of  a(|uatic  habitat,  most 
of  them  living  in  marine  waters,  many  in  fresh  waters,  and  some  of 
them  venturing  occasionally  upon  the  land. 

The  family  Astacida^  proper,  or  crayfish,  are  all  denizens  of  fresh 
water,  while  those  similar  genera  which  were  formerly  referred  to  this 
family  are  confined  to  a  marine  habitat,  with  the  inobablc  exception 
that  some  of  them  range  into  bra<*kish  waters.  Although  many  of  the 
Astacidje  burrow  in  wet  earth  at  considerable  distances  from  any  body 
of  water,  few  or  none  of  them  wander  so  far  upon  the  land  as  do  some 
of  the  Brachyura  or  even  some  of  the  Anom<mra. 

The  Crangonidic  are  generally  of  marine  habitat,  but  some  range  into 
brackish  waters. 

Most  if  not  all  the  Atyidie  inhabit  fresh  waters. 

Many  of  the  Pahemonidje  are  restrictei  to  marine  waters,  many  live 
in  brackish  waters,  and  several  genera  are  confined  to  fresh  waters, 
some  of  them  living  in  rivers  far  from  the  sea. 
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As  a  rule  the  PenaBidae  inhabit  marine  waters,  but  some  of  the  spe- 
cies are  known  to  range  into  fluviatile  waters. 

The  Stomatoi)oda  have  considerable  range  of  habitat.  Some  of  the 
Mysidte  range  from  marine  into  brackish  waters,  and  at  least  one  spe- 
cies is  found  in  inland  fresh  waters. 

The  Squillid^e  are,  as  a  rule,  marine  forms,  but  some  of  them  range 
into  brackish  waters. 

The  greater  part  of  the  Isopoda  inhabit  marine  waters,  but  many 
genera  are  confined  to  fresh  waters,  while  all  the  members  of  one  family, 
the  Oniscidie,  are  of  terrestrial  habitat.  A  considerable  number  of 
genera  also  range  into  brackish  water. 

All  known  members  of  the  Anisopoda  are  denizens  of  marine  waters, 

A  considerable  proportion  of  the  species  and  many  genera  of  the 
Amphipoda  are  denizens  of  fresh  water  while  most  of  the  others  are 
confined  to  a  marine  habitat,  many  ranging  into  brackish  wat4?rs. 

The  subclass  Entomostraea  embraces  a  greater  proportion  of  denizens 
of  nonmarine  waters  than  does  the  subclass  Malacostraca.  They  are 
also  of  special  interest  to  the  geologist  because  representatives  of  at 
least  one  suborder  are  found  in  nmch  earlier  formations  than  are  any 
members  of  the  other  subclass. 

The  Cirripedia  are  so  generally  regarded  by  geologists  as  being  ex- 
clusively denizens  of  marine  watjjBrs,  or  of  those  which  are  of  nearly 
full  marine  saltness,  that  they  rarely  hesitate  to  jiccept  the  presence  of 
fossil  remains  of  any  crustacean  referable  to  this  order  in  any  forma- 
tion as  evidence  of  its  marine  origin.  One  species  of  Balanus,  how- 
ever, has  been  found  in  comparative  abundance  ranging  from  marine 
waters  far  up  the  St.  John's  river  in  Florida,  and  thriving  there  in 
fresh  water.  This  case  is  api»arently  as  exceptional  as  that,  for  exam- 
ple, of  the  Teredinoid  and  Arcoid  mollusks  in  the  lower  Ganges  and  of 
Selachian  tishes  in  Lake  Nicaragua,  but  it  may  be  that  other  similar 
cases  will  be  found  among  the  Cirri])edia.  Still,  in  the  absence  of  con- 
flicting evidence  geologists  are  probably  Justified  in  regarding  Cirriped 
remains  as  indicating  marine  conditions. 

The  Coi)epoda  are  mostly  minute  animals,  and  inhabit  both  fresh  and 
salt  waters.  They  are  usually  provided  with  a  chitiuous  or  membra- 
nous covering  which,  with  few  exceptions,  is  too  delicate  to  be  well 
preserved  in  sediments  after  the  death  of  the  animal.  It  is  probable, 
therefore,  that  few  fossil  remains  of  these  animals  have  ever  become 
fossilized,  and  these  are  likely  to  escape  discovery  because  of  their 
minuteness  and  delicacy. 

Various  forms  of  the  bivalve  Crustacea  constituting  the  Ostracoda 
are  found  in  both  fresh  and  marine  waters,  and  also  in  the  brackish 
water  of  estuaries.  They  are  often  gregarious,  immense  numbers  being 
often  found  together.  Their  former  abundance  was  also  great,  as  is 
shown  by  the  multitudes  of  fossil  forms  that  are  sometimes  found  in 
the  sedimentary  rocks  of  various  ages. 
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M()8t  of  the  Phyllopoda  inbabit  fresh  waters,  butsonie  live  in  marine, 
and  some  in  brackish  waters.  Ihey  ave  mostly  small  or  miunte  Crus- 
taceans but  being  gregarious  they  are  often  found  together  in  great 
numbers.  Their  paleontological  value  is  similar  to  that  of  the  Ostra- 
coda  except  that  the  latter  are  more  prevalent  in  the  paleozoic  forma- 
tions. 

Nearly  or  ciuite  all  the  Crustacea  of  the  earlier  geological  agos  are 
referable  to  the  subclass  Gigantostraca,  but  its  living  representatives 
are  only  the  Xiphosura,  and  these  are  confined  to  two  species  of  the 
genus  Limulus.  Although  the  Malacostraca  are  more  conspicuously 
abundant  than  all  other  living  Crustaceans,  fossil  remains  referable  to 
any  divisions  of  this  subclass  are  comparatively  rare  in  strata  of  any 
age  and  none  have  been  found  in  rocks  of  earlier  than  Carboniferous- 
age.  On  the  contrary,  the  Gigantostraca,  which  are  represented  by 
only  two  known  living  species,  existed  in  great  abundance  in  the  Cam- 
brian, Silurian  and  Devonian  ages,  when  they  were  represented  by 
numerous  genera  and  families,  especially  of  the  trilobites. 

It  is  therefore  evident  that  a  knowledge  of  the  different  kinds  of 
aquatic  habitat  of  living  crustaceans  affords  little  direct  information 
concerning  that  of  those  which  lived  during  the  three  earlier  geological 
ages  just  mentioned.  Consequently  all  the  obtainable  evidence  of  this 
kind  is  derived  from  the  remains  of  their  faunal  associates.  Much  the 
greater  proportion  of  all  those  ancient  crustaceans,  including  all  of  the 
trilobites,  are  thus  assumed  to  have  lived  in  marine  waters,  but  the 
usual  absence  of  immediately  associated  forms  that  can  be  with  cer- 
tainty assigned  to  either  a  marine  or  noumarine  origin  has  left  in 
doubt  the  question  as  to  the  character  of  the  water  in  which  others  of 
the  Gigantostraca  lived. 

Annelida. — The  members  of  this  class  which  possess  such  skeletal  or 
protective  parts  as  are  most  likely  to  resist  decomposition  are  the  Tubi- 
cola,  all  of  which  secrete  a  shell,  usually  calcareous,  much  resembling 
the  shells  of  gasteropod  mollusks.  They  are  all  denizens  of  saline 
waters,  mostly  those  of  the  open  ocean.  By  means  of  the  partly  chiti- 
nous  covering  of  certain  of  the  Brrantia  or  roving  worms,  their  bodily 
form  may  occasionally  be  preserved  alter  the  death  of  the  animal  in  the 
sediments  which  formed  its  habitat  while  living;  and  their  i)resence  in 
such  sediments  is  often  indicated  by  their  burrows  when  the  animals 
themselves  are  not  discovered. 

So  generally  are  the  Annelida  denizens  of  marine  waters  that  the 
presence  of  the  remains  or  burrows  of  any  of  them  in  a  geological  for- 
mation is  regarded  by  geologists  as  indicating  its  marine  orig  n. 

CtE  LESTER  ATA. 

The  Hydrozoa  only  of  the  somewhat  numerous  orders  eniliraced  in 
this  subkingdom  are  represented  in  fresh  waters.  These  fresh- water 
representatives  are  all  minute^  and  are  not  furnished  with  skeletal  parts 
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such  as  would  be  likely  to  be  preserved  in  a  fossil  state.  Therefore  it 
is  not  to  be  expected  that  fossil  remains  referable  to  the  Ccplenterata 
will  be  found  in  any  formation  of  fresh- water  origin. 

The  marine  subclasses  Siphonophora,  Discophora,  and  Luceruarida, 
as  well  as  many  members  of  the  class  Actinozoa,  are  also  all  destitute 
of  such  skeletal  parts  as  are  likely  to  long  resist  decomposition  after 
the  death  of  the  animal.  It  is  an  interesting  fact  that  unmistakable 
imprints  of  the  bodies  of  CcBlent^rata  belonging  or  related  to  the  jelly- 
fishes  have  been  found  in  certain  geological  strata  comiK)sed  of  ex- 
tremely fine  sediments;  but,  as  a  rule,  the  geologists  can  not  hope  to 
discover  any  fossil  traces  of  animals  which  in  life  were  not  fiirnished 
with  such  skeletal  or  integumentary  parts  as  would  resist  the  decompo- 
sition of  their  soft  parts  after  death.  While  the  bodies  of  many  of  the 
Ccelenterata  are  wholly  of  this  soft  character,  a  large  proportion  of  them 
are  furnished  with  stony  skeletal  parts,  the  most  conspicuous  examples 
of  which  are  the  numerous  kinds  of  corals.  Others  are  furnished  with 
corneous  or  chitinous  coverings  or  supports  which  are  sometimes  found 
fossilized.  So  characteristic  are  these  Actinozoa  of  marine  waters  that 
the  geologist  does  not  hesitate  to  accept  as  of  marine  origin  any  forma- 
tion  containing  fossil  corals,  which  are  the  skeletal  parts  of  such 
animals. 

PROTOZOA. 

Of  the  Protozoa  only  the  orders  Foraminifera,  Eadiolaria,  and  Spon- 
gida  need  be  mentioned  in  this  review,  because  only  representatives  of 
these  orders  secrete  such  hard  parts  as  are  likely  to  be  preserved  in  a 
fossil  state.  Much  the  greater  portion  of  the  Protozoa  are  microscopic- 
ally minute,  but  the  sponges  and  some  other  forms  are  frequently  of 
large  size.  The  Protozoa  live  in  both  fresh  and  marine  waters,  but 
they  are  so  very  much  more  abundant  in  the  latter  that  the  discovery 
of  their  remains  in  a  geological  formation  is  usually  taken  as  indicat- 
ing its  marine  origin. 

PLANTS. 

Compared  with  the  fossil  remains  of  animals  very  little  direct  infor- 
mation can  be  obtained  from  those  of  plants  as  to  the  character  of  the 
water  in  which  the  formations  containing  them  were  deposited. 

The  siliceous  remains  of  diatoms  often  constitute  layers  of  consider- 
able thickness  among  the  sedimentary  I'ocks,  but  because  they  are 
fcmnd  in  both  marine  and  nonmarine  deposits,  and  because  of  the 
special  chara<;ter  of  their  classifi(!ation,  they  are  not  definitely  referred 
to  in  these  discussions. 

All  seaweeds  or  marine  plants  are  far  more  simple  in  structure  than 
laud  plants  and  their  comiK)sition  is  such  as  to  insure  their  rapid  de- 
composition. This  character  has  prevented  their  fossilization  in  the 
sediments  of  formerly  existing  seas  in  such  a  condition  as  to  be  of  any 
considerable  viilue  in  paleontological  study.    The  Ciise  is  somewhat 
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dittereut  as  regards  palustral  i>lants,  the  character  of  most  of  which 
may  usually  be  accepted  as  trustworthy  evidence  of  their  nonmariDe 
habitat.  Still,  the  remaius  of  land  plants,  like  those  of  land  animals, 
are  far  more  likely  to  have  found  the  qiiiet  entombment  necessary  to 
their  preservation  in  the  sediments  of  nonmarine  than  in  those  of 
marine  waters,  because  the  former  waters  were  surrounded  by  the  land 
ui>ou  which  the  plants  grew,  and  because  the  nonmarine  sediments 
receiving  such  remains  are,  as  a  rule,  not  subject  to  the  destructive 
littoral  wash  which  usually  prevails  along  sea  borders. 

The  following  facts  and  assumptions  have  a  direct  bearing  uix)n  the 
foregoing  statements  and  discussions  and  u))on  their  practical  api)]icar 
tion  to  geological  investigation. 

The  various  bodies  of  water  which  existed  during  geological  time, 
and  which  constituted  the  habitat  of  aquatic  animals,  were  of  the  same 
kinds  that  now  exist,  namely,  marine  and  fresh,  together  with  those  of 
the  various  intervening  grades  of  saltness.  Although  it  is  probable 
that  the  marine  waters  of  early  geological  time  were  not  so  salt  as 
those  of  the  present  oceans,  it  is  believed  that  this  dift'erence  in  salt- 
ness has  not  been  so  great  as  to  make  any  appreciable  difterence  as  to 
legitimate  conclusions  of  the  kind  that  have  been  indi(*ated  on  pre- 
ceding pages.  It  seems  to  be  esi)eci{illy  evident  that  this  difference 
has  be(Mi  thus  inapi)reciable  since  the  dose  of  paleozoic  time,  since 
which  time  the  greater  part  of  the  known  unmistakably  nonmarine 
formations  were  deposited. 

Existing  bodies  of  water  are  constantly  depositing  materials  similar 
to  those  of  which  the  sedimentary  rocks  are  composed. 

In  past  geological  epochs  the  habits  of  animals  of  a  given  character 
and  structure  were  the  same  as  those  of  similar  now  living  animals, 
and  they  lived  under  conditions  similar  to  those  which  are  congenial 
and  necessary  to  their  now  living  congeners.  Also  in  those  epochs 
])lauts  of  a  given  character  lived  under  conditions  similar  to  those 
which  are  necessary  to  the  corresponding  kinds  of  now  living  plants. 

Those  animals  alone  which  are  furnishe<l  with  organs  for  aqueous 
respiration  can  be  confidently  relied  upon  as  indicating  the  chara<»ter 
of  the  water  in  which  they  respectively  lived. 

Thus,if  all  the  known  now  living  members  of  a  given  family  are  con- 
fined to  marine,  or  to  fresh  waters,  as  the  case  may  be,  it  is  assumed 
that  the  habitat  of  the  extinct  members  of  such  families  were  similarly 
restricted,  and  that  the  presence  of  fossil  remains  of  such  animals  in  a 
given  formation  is,  in  the  absence  of  conflicting  facts,  sufficient  evi- 
dence of  its  marine  origin  on  the*  one  hand  or  of  its  fresh-water  origin 
on  the  other.  Again,  if  a  given  family  is  known  to  have  representa- 
tives now  living  in  marine,  brackish,  and  fresh  waters,  respectively,  it 
is  assumed  that  it  had  a  similar  range  of  habitat  during  past  geolog- 
ical epochs.  Therefore,  the  discovery  in  a  given  formaticm  of  fossil  re- 
mains of  a  single  representative  of  a  family  having  such  a  varied  range 
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of  habit(it  is  not  of  itself  sufficient  to  enable  one  to  decide  whetber  it 
was  of  marine,  brackish,  or  fresh  water  oriprin,  and  other  evidence 
must  be  sought. 

The  evidence  upon  which  criteria  of  the  cliaracter  of  formerly  exist- 
ing bodies  of  water  are  based  is  usually  more  or  less  direct,  but  it  is 
sometimes  cumulative  and  concurrent  in  its  character.  Still,  when 
properly  applied,  the  latter  kind  of  evidence  is  usually  nearly  or  quite 
as  valuable  as  if  it  were  absolute  and  direct. 

The  criteria  of  past  aqueous  conditions  which  are  discussed  in  this 
essay  are  of  course  only  such  as  may  be  derived  from  sedimentary 
formations  and  their  contents.  It  can  not  be  said  that  there  are  any 
fully  trustworthy  physical  criteria  because  a  nonmarine  formation 
rarely  presents  any  condition  of  stratification,  or"  any  lithological 
charaeter,  which  is  not  observable  in  some  marine  formations.  Still, 
there  are  many  more  or  less  valuable  indications  which  may  be  ob- 
served and  to  some  degree  relied  upon  in  the  absence  of  fossil  remains. 

For  example,  although  considerable  accumulations  of  calcareous 
strata  are  sometimes  found  among  the  generally  arenaceous  strata  of 
fresh-water  formations  they  have  never  been  found  to  contain  any  im- 
portant accumulations  of  regularly  bedded  limestones.  Furthermore, 
estuarine  deposits  are  often  still  more  of  a  detrital  character  than  are 
fresh-water  formations  and  also  they  more  rarely  contain  calcareous 
hiyers.  Therefore  if  one  should  encounter  a  series  of  regularly  bedded 
limestones,  either  magnesian  or  fully  calcareous,  he  will  rarely,  if  ever, 
be  at  fault  in  regarding  them  as  of  marine  origin  even  without  biologi- 
cal evidence. 

In  a  large  proportion  of  the  nonmarine  fonnations  the  stratification 
is  l(»ss  regular  than  is  usually  the  case  with  marine  formations.  Still, 
this  by  no  means  is  a  certain  criterion,  and  in  some  cases  nonmarine 
formations  are  found  to  rest  so  (conformably  upon  the  marine  and  to 
be  so  conformably  overlain  by  them  as  to  give  little  indication  of  the 
great  difference  in  the  condition  of  their  origin. 

The  foregoing  exam])les  show  how  indefinite  is  the  character  of  physi- 
cal evidence  as  to  the  ])ast  acpieous  conditions  under  which  the  various 
sedimentary  fonnations  have  been  produced,  but  they  serve  to  empha- 
size a  stat<Mnent  of  the  fa(;t  that  almost  entire  reliance  must  be  place<l 
upon  the  evidence  furnished  by  fossil  remains. 

With  reference  to  general  indications  of  difference  between  marine 
and  nonmarine  formations  which  are  furnished  by  their  fossil  remains 
we  observe  that  a  consjiicuous  difference  lies  in  the  comparative  abun- 
dance and  variety  of  forms  of  life  which  the  fossil  faunas  of  the  for- 
mati<ms  n^spectively  repn^sent.  Marine  waters  have  always  teemed 
with  life  in  a  wonderful  variety  of  forms,  and  their  fossil  remains  are 
l)roportionally  abundant.  Tin*  variety  is  less  in  brackish  waters  and 
least  of  all  in  lacustrine  waters.  It  is  true  that  ichthyic  life  is  abun- 
dant in  some  fresh  waters,  but   never  so  generally  abundant  or  so 
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various  as  Id  marine  waters.  It  is  also  true  that  molluscaii  life  is 
often  locally  abundant  in  shallow  fresh  waters,  but,  as  already  .several 
times  uienti(med,  the  variety  is  extremely  meager.  All  these  peculiar- 
ities are  distinc?tly  observable  among  the  fossil  faunas  of  the  non- 
marine  formaticms. 

Other  general  indications  of  difference  between  marine  and  non- 
marine  formations  are.furnished  by  remains  of  land  plants  and  animals. 
Open-sea  formations  are  naturally  free  from  any  vegetal  remains  de- 
rived from  the  land,  although  coal  and  other  materials  of  vegetal  origin 
are  not  unfrequently  found  alternating  with  layers  containing  marine 
fossil  remains.  These,  however,  as  explained  on  a  preceding  page,  are 
regarded  as  cases  of  emergence  of  the  bottom  of  shallow  sea  waters  and 
the  subsequent  subsidence  of  the  same  as  plant  laden  marshy  land.  It 
is  a  matter  of  fact,  the  reason  for  which  has  been  suggested  in  preced- 
ing essays,  that  plant  remains  of  any  kind,  especially  such  as  are  in 
a  classifiable  condition,  have  so  rarely  been  found  associated  with  re- 
mains of  denizens  of  marine  waters  that  the  discovery  of  fossil  ])lants 
in  any  formation  is  of  itself  i)resumptive  evidence  of  its  nonmarine 
origin. 

It  has  already  been  shown  on  preceding  pages  that  the  remains  of 
land  animals  have  so  seldom  reached  marine  waters  or,  having  reached 
them,  they  were  probably  so  generally  destroyed  by  the  triturating 
action  of  coast  waves  that  the  discovery  of  any  of  this  kind  of  fossil 
remains  in  any  formation  may  also  be  regarded  as  presumptive  evidence 
of  its  nonmarine  origin. 

The  foregoing  statements  have  been  made  with  reference  to  indica- 
tions which  are  either  of  a  general  character  or  without  direct  relation 
to  the  quality  of  the  waters  in  which  sedimentary  formations  have  been 
deposited.  All  the  direct  evidence,  a«  already  has  been  fully  stated, 
is  derivable  from  the  fossil  remains  of  the  denizens,  especially  the  gill- 
bearing  kinds,  of  the  waters  in  which  were  de|)osi ted  the  formations 
under  investigation. 

Referring  to  the  foregoing  review  of  the  animal  kingdom,  including 
the  tables  which  it  embraces,  it  will  be  seen  that  a  large  number  of 
families  of  both  fishes  and  invertebrates  are  contined  to  a  marine  hab- 
itat, and  that  every  member  of  even  some  of  the  higher  divisions  is 
similarly  restricted.  For  example,  every  known  member  of  the  classes 
Cephalopoda  and  IJrachiopoda  is  contined  to  a  marine  habitat.  It  will 
also  be  seen  that  a  certain  small  number  of  families,  espci'ially  of  the 
mollusca,  are  (Mpially  restiicted  to  fresh  waters.  The  significance  of 
such  cases  as  these  has  already  been  pointed  out,  but  it  is  desirable  to 
refer  to  thcMi  again. 

Fossil  remains  representing  any  one  of  these  kinds  of  animals  may 
be  taken  as  positive  evi(hMice  of  the  ciuality  of  the  wattM*  in  which  was 
deposited  the  formation  contiiining  them,  provided  then*  shall  be  no 
room  for  reasonable  doubt  that  the  animals  were  really  denizens  of 


RELATION  OF  BIOLOGY  TO  GEOLOGICAL  INVESTIGATION.      361 

that  water.  That  is,  caution  m  necessary  even  in  these  more  positive 
cases,  especially  when  the  amount  of  discovered  fossil  material  is  mea- 
gre. 

Not  only  caution  but  the  exercise  of  careful  judgment  is  necessary 
in  other  cases.  For  example,  it  will  also  be  seen  by  refening  to  the 
foregoing  review  that  certain  families,  while  most  of  its  members  are 
confined  to  one  kind  of  water,  may  have  one  or  more  representatives 
in  other  kinds,  and  again  that  certain  families  may  have  representa- 
tives in  all  the  known  kinds  of  habitable  waters.  In  such  cases  as  these 
it  is  plain  that  all  evidence  afforded  by  fossil  remains  to  be  of  any 
value  must  be  corroborated  by  other  evidence. 

Still,  the  cases  are  very  few  in  which  serious  doubt  need  be  enter- 
tained as  to  the  true  character  of  the  water  in  which  a  given  formation 
wa«  deposited.  This  is  especially  true  if  the  fossil  remains  are  suffi- 
cient in  quantity  and  perfection  to  approximately  represent  the  whole 
fauna  that  lived  in  those  waters.  Indeed,  if  the  facts  which  are  re- 
corded on  the  preceding  pages  are  borne  in  ndnd  there  need  be  no  more 
doubt  as  to  what  was  the  quality  of  the  water  in  which  any  given  for- 
mation was  de]>osited  than  might  arise  concerning  any  other  geological 
observation. 
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VIII.  THE   CLAIMS   OF   GEOLOGICAL    SCIENCE   UPON   INVESTIGATORS, 

MUSEUMS,  ETC. 

With  reference  to  the  ordinary  pursuits  of  life  it  cau  hardly  be  said 
that,  aside  from  a  natural  demand  for  respectable  emulation,  one's 
occupation  has  any  claims  upon  him  other  than  those  which  are  either 
conventionally  or  legally  imposed  by  society  upon  every  one  of  its 
members.  The  geological  investigator,  however,  is  not  only  amenable 
to  all  such  claims  but  to  others  of  a  dilferent  nature  which,  although 
not  enforceable  by  legal,  and  unfortunately  not  yet  by  conventional, 
penalties  are  not  less  imperative  in  their  character. 

These  claims  upon  the  investigator  will  be  presented  in  the  following 
paragraphs,  but  it  is  well  to  remark  here  that  they  are  by  no  means  an 
abridgement  of  his  rights  as  an  individual,  because  he  has  no  rights 
with  relation  to  science  which  the  latter  does  not  cx)nfer.  It  is  true 
that  the  legal  right  of  personal  ownership  of  scientiflc  nmterial  and 
the  absti'act  right  of  independent  investigation  can  not  be  questioned 
from  the  standpoint  of  the  ordinary  affairs  of  life,  but  it  is  my  puriwse 
to  show  that  the  individual  investigator  owes  an  allegiance  to  science 
which  demands  at  least  a  modification  of  the  privilege  of  asserting 
those  rights.  That  is,  1  propose  to  show  that  because  the  general 
advancement  of  geological  science  must  be  accomplished  and  its  integ- 
rity maintained  by  the  cooi)eration  of  a  multitude  of  workers  in  the 
various  branches  of  investigation,  its  claims  are  sui)erior  to  those  of 
the  individual,  and  that  he  cau  not  exclusively  assert  the  rights  referred 
to  without  material  disadvantage  to  science.  Indeed,  he  can  not  do  so 
without  lessening,  and  to  some  extent  destroying,  the  value  of  his  own 
labors. 

Much  might  be  said  in  favor  of  the  demands  which  may  be  made  in 
the  name  of  science  upon  the  individual  on  the  ground  of  Justice  and 
of  moral  and  social  ethics,  but  1  shall  omit  all  considerations  of  this  kind 
and  refer  only  to  those  claims  wliich  are  supported  by  the  urgent  neces- 
sities of  science  itself.  Claims  of  the  kind  refeiTed  to  might  be  made 
in  favor  of  all  the  various  divisions  of  science,  but  I  shall  on  the  pres- 
ent occasion  confine  my  discussions  to  those  which  pertain  U>  biological 
geology,  including  both  its  8tru(^tural  and  systematic  branches.  With 
reference  to  the  manner  in  which  the  subject  of  this  essay  is  pre- 
sented it  is  i)roper  to  say  that  the  homilitic  form  has  not  been  adopted 
nierel^v  from  personal  i)rcference,  but  because  1  believe  it  to  be  in  the 
present  case  a  proper  and  eft'ective,  if  an  indirect,  method  of  calling 
attention  to  prevalent  errors,  and  of  suggesting  necessary  imi)rove- 
ments  in  certain  prevalent  methods. 

These  claims  of  science  will  be  considennl  not  onlv  with  reference  to 

■ 

the  individual  investigator,  but  to  associations,'niusennis,  and  geolog- 
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ical  orgauizatioiiK.  Those  which  may  be  itiiule  uiioii  the  iudividual 
investigator  relate  to  the  manner  of  prosecuting  his  work  and  of  jmb- 
lishingits  results,  and  also  to  his  final  disposition  of  the  evidence  upon 
which  his  conclusions  are  based.  Claims  upon  associations  or  societies 
relate  to  the  character  and  methods  of  publication;  those  upon  muse- 
ums, to  the  conservation  and  installation  of  fossil  remains  and  of  the 
records  pertaining  to  them ;  and  those  upon  organizations,  to  the  pres- 
ervation of  the  integrity  of  geological  science. 

Among  the  necessities  of  geological  science  which  require  the  enforce* 
ment  of  these  claims  are  those  which  arise  from  its  extensive  range, 
the  interrelation  of  its  various  branches,  and  the  cumulative  character 
of  the  evidence  upon  which  it  is  based.  Its  extensive  range  makes  it 
impossible  that  any  one  investigator  should  compass  more  than  a  small 
part  of  the  whole  field,  the  interrelation  of  its  branches  requires  that 
esich  branch  should  be  investigated  with  direct  reference  to  all  the 
others,  and  the  cumulative  character  of  the  evidence  which  constitutes 
its  foundation  requires  that  every  item  of  that  evidence  should  be  con- 
ventionally judged.  These  conditions  shotr  that  it  is  the  imblic  and 
not  the  individual  that  must  be  the  final  atrbiter  of  all  questions  per- 
taining to  the  results  of  investigation.  It  is,  therefore,  essential  that 
the  public  shcmld  be  furnished  with  all  the  evidence  upon  which  the 
individual  reaches  his  conclusions,  and  that  this  evidence  should  be  so 
preserved  as  to  be  accessible  to  all  investigators. 

In  all  such  arbitrations  a  clear  distinction  muSt  necessarily  be  made 
between  evidence  and  testimony.  The  former  rests  upon  facts  and  is 
therefore  intrinsically  infallible.  The  latter  rests  only  upon  individual 
judgment  and  is  in  every  case  liable  to  be  modified  even  by  its  authors, 
and  to  be  questioned,  if  not  opposed,  by  others.  Facts  observed  and 
recorded,  and  material  collected  and  preserved,  constitute  a  perpetual 
source  of  evidence,  but  personal  authority  can  have  no  permanently 
exclusive  or  dominant  place  with  relation  to  gex)logical  science,  and 
acceptable  personal  responsibility  for  published  conclusions  and  an- 
noum^emcnts  of  discovery  must  be  confined  to  those  which  are  sup- 
ported by  tangible  evidence  and  by  reference  to  all  obtainable  funda- 
mental and  relevant  facts. 

In  biological  geology  the  principal  evidence  necessary  to  be  obtained 
is  of  two  kinds,  biological  material  in  the  form  of  fossil  remains,  and 
stratigi*ai)hic  conditions  with  relation  to  geological  fitrncture  and  gen- 
eral strati  graphic  classification.  The  fossil  remains  must  necessarily 
be  (collected  for  study,  and  science  justly  demands  that  they  slumld  be 
placed  where  they  will  ever  after  be  accessible  to  all  investigators.  It 
is  also  essential  that  observ^ations  of  stratigrjiphical  conditions  should 
be  made  in  immediate  connection  with  the  collection  of  fossil  remains, 
and  that  such  observations  and  collections  should  in  all  cases  l>e 
so  recorded  and  published  that  every  locality  may  be  readily  revisited 
and  identified,  and  every  observation  repeated  by  any  other  observer. 
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In  short,  it  is  essential  that  the  public  should  be  furnished  with  the 
same  means  of  Judging  of  the  signiticance  of  all  the  facts  and  condi- 
tions that  may  be  reported  by  an  original,  or  any  other,  observer  that 
they  have  themselves  employed.  It  is  largely  with  reference  to  the 
collection  and  conservation  of  the  kinds  of  evidence  referred  to  that 
the  claims  of  biological  geology  are  here  presented. 

In  considering  the  claims  of  science  upon  the  individual  it  is  desir- 
able to  make  some  reference  to  the  amateur  as  well  as  to  the  special 
investigator.  This  recognition  of  nimprofessional  work  is  desirable 
because  the  general  subject  of  geology  has  acquired  such  a  hold  upon 
the  popular  mind  and  the  opportunities  for  making  observations  with 
relation  to  it  are  everywhere  so  common  that  in  every  civilized  coun- 
try there  is  a  multitude  of  persons  who  are  in  the  habit  of  making  more 
or  less  critical  observations.  Notwithstanding  the  usually  limited  and 
desultory  character  of  such  observations,  they  have  often  contributed 
materially  to  the  general  fund  of  geological  knowledge,  especially  when 
accompanied  by  a  faithful  record  and  preservation  of  evidence.  Indeed 
some  of  the  most  valmible  facts  in  geology  have  been  brought  out  by 
amateur  observers,  who  themselves  were  hardly  conscious  that  they  had 
made  their  way  alone  to  the  frontier  of  ac<iuired  knowledge;  and  from 
the  ranks  of  such  observers  have  arisen  many  of  the  leaders  in  geologi- 
cal investigation. 

Although  only  a  small  proportion  of  amateur  observers  can  hope  to 
accomplish  so  much  a^  this,  it  is  proper  to  assume  that  a  very  large  pro- 
portion of  them  desire  to  contribute  all  they  can  to  the  advancement 
of  science.  These  will  therefore  be  included  with  other  individual  in- 
vestigators in  presenting  the  claims  of  science  upon  them,  but  for 
obvious  reasons  no  reference  need  be  made  to  those  whose  attention  is 
directed  to  geology  by  mere  curiosity  or  the  desire  for  pecuniary  gain. 
Li  the  following  remarks  concerning  the  chaims  of  science  upon  the  in- 
<lividual  the  amateur  will  readily  perceive  what  portions  of  them  are 
applicable  to  himself. 

It  has  been  shown  in  the  preceding  essays  that  systematic  geology 
could  have  no  existence  without  the  use  of  fossil  remains,  and  also  that 
without  their  use  structural  geology  would  be  reduced  to  mere  local 
and  disconnected  studies.  It  has  also  been  shown  that  to  arrive  at  a 
just  estimate  of  the  value  of  fossil  remains  in  these  branches  of  geology 
they  must  be  thoroughly  and  systematically  studied  as  representatives 
of  faunas  and  floras  as  well  as  tokens  of  the  formations  in  which  they 
are  found.  The  proper  collection  and  i)reservation  of  fossil  remains  is 
therefore  a  subject  of  the  greatest  inqiortance.  In  view  of  these  facts 
it  is  the  plain  duty  of  every  geologist  upon  beginning  a  piece  of  field 
work  in  structural  geology  to  accompany  every  step  of  his  examina- 
tion of  the  strata  by  as  fnll  a  collection  as  possible  of  the  contained 
fossils  and  to  preserve  them,  together  with  notes  re(M)rding  the  results 
of  bis  observations  and  a  statement  of  all  the  facts  relevant  thereto. 


RELATION  OF  BIOLOGY  TO  GEOLOGICAL  INVESTIGATION.      365 

If  it  were  practicable  to  obtain  from  these  fossils  at  sight  all  the  infor- 
mation which  they  are  capable  of  conveying,  and  if  the  judgment  of 
every  collector  were  so  infallible  that  no  cooperation  by  other  observers 
and  no  final  arbitration  by  the  scientific  i>iiblic  were  necessary,  it 
would  not  be  essential  to  the  successful  i)rosecution  of  field  work  that 
tbssils  should  be  collected  and  preserved.  But  this  is  only  a  negative 
method  of  stating  the  imperative  necessity  of  making  full  collections  of 
fossils  in  the  i)rosecution  of  investigations  in  structural  geology  and  of 
preserving  them  for  future  reference. 

Fossils  thus  collected  and  the  facts  concerning  them  recorded  become 
invested  with  a  value  which  differs  materially  from  that  which  is  pos- 
sessed by  ordinary  property,  and  the  claims  of  science  upon  them  and 
upon  the  investigator  with  relation  to  them  at  once  begin.  These 
claims,  as  just  intimated,  require  that  a  careful  descriptive  record  be 
made  of  the  stratigraphical  conditions  under  which  the  fossils  are  found, 
including  a  directive  record  of  the  locality  and  designation  of  the 
stratum  from  which  they  were  obtained.  They  also  require  that  these 
records  should  be  inviolably  preserved  and  made  inseparable  from  every 
specimen  by  indices  that  shall  be  as  intelligible  to  other  investigators 
as  to  the  original  observer. 

Aside  from  the  claims  of  science  such  precaution  is  necessary,  because 
reliance  upon  memory  alone  is  always  unsafe  in  the  most  favorable 
cases,  and  it  can  at  best  give  rise  only  to  such  oral  traditions  as  are 
out  of  place  in  scientific  work.  The  immediate  preparation  of  the 
records  and  indices  just  mentioned  is  also  necessary,  because,  while 
every  specimen  is  at  all  times  competent  to  impart  to  an  investigator  all 
obtainable  knowledge  of  its  own  character,  it  can  of  itself  convey  no 
information  as  to  its  original  h>cality  and  stratigraphic  position.  With 
this  information  secured  for  a  collection  of  fossils  they  may  be  made  at 
all  times  available  as  aids  to  scientific  research  not  only  by  the  collector, 
but  by  all  other  investigators. 

The  claims  of  science  also  require  that  immediately  upon  the  com- 
pletion of  the  original  study  of  fossils  thus  collected  and  recorded 
they  shall  be  placed  where  they  will  be  freely  accessible  to  the  scien- 
tific public,  and  that  reference  to  their  place  of  deposit  shall  be  made 
in  connection  with  their  publication.  It  is  needless  to  say  that  the 
only  suitable  places  for  such  deposit  are  public  museums.  It  is  only 
when  this  indisi)ensable  evidence  is  thus  made  accessible  that  the  public 
can  exercise  that  arbitration  over  the  accumulated  results  of  the  labors 
of  investigators  which  has  been  shown  to  be  imperative. 

The  preparation  and  publication  of  complete  records  concerning  the 
locality  and  strata  from  which  fossil  remains  are  obtained  are  necessary 
even  from  a  biological  point  of  view  alone,  especially  when  those  remains 
are  studied  with  reference  to  the  range  of  organic  forms  in  time,  and 
without  such  records  fossil  remains  are  coni[)aratively  worthless  as  aids 
in  geological  investigation.     It  is  unfortunately  true  that  a  not  unimpor- 
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taut  proportion  of  the  paleoutological  material  contained  in  our  best 
museums  is  without  these  essential  records,  and  that  many  of  the  publi- 
cations containing  descriptions  and  illustrations  of  fossil  remains  give  no 
satisfactory  information  as  to  the  localities  and  strata  from  which  they 
were  obtained  or  of  the  final  disposition  of  the  specimens.  In  such  cases 
those  authors  and  collectors  have  evidently  assumed  to  decide  for 
themselves  and  for  science  the  exact  taxonomic  position  in  the  geolog- 
ical scale  of  the  strata  from  which  their  fossils  came.  In  omitting  such 
records  as  have  been  referred  to  they  seem  to  have  C4>nsidered  any 
information  unnecessary  that  would  enable  the  scientific  public  to 
repeat  their  observations  upon  their  specimens  or  those  Avhicli  they 
may  have  made  in  the  field,  or  to  learn  the  biological  characteristics  of 
the>  formations  from  which  their  collections  were  obtained  other  than 
those  which  may  be  suggested  by  their  own  partial  collections  and  their 
necessarily  imperfect  descri[)tions.  It  is  doubtless  true  that  such  omis- 
sions have  be^n  largely  due  to  an  honest  lack  of  appreciation  on  the 
part  of  authors  and  collectors  of  the  importance  of  preserving  such 
records,  but  it  is  to  be  feared  that  in  some  iuqwrtant  cases  the  omis- 
sions or  sup]>ressions  have  been  intentional.  In  the  former  class  of 
cases  the  fact  can  only  be  deplored,  but  in  the  latter  every  geologist  is 
justified  in  feeling  that  a  crime  has  been  committed  against  science. 

The  claims  of  geological  science  upon  associations  and  societies  are 
so  generally  and  Justly  recognized  that  only  the  one  which  relates  to 
the  manner  of  publishing  the  results  of  investigation  need  be  referred 
to  in  this  connection,  and  this  reference  will  be  confined  to  the  necressity 
of  enforcing  the  claims  upon  individual  investigators  which  have  al- 
ready been  discussed.  This  claim  may  be  sufficiently  indicated  by  ref- 
erence to  those  last  mentioned,  and  by  the  remark  that  if  it  is  the  duty 
of  individuals  to  publish  records  of  their  observations  in  the  manner 
that  hits  been  stated,  it  is  plainly  the  duty  of  those  persims  who  may  be 
in  charge  of  the  means  of  publication  to  refuse  to  publish  the  writings 
of  those  authors  who  do  not  conform  to  that  recjuirement. 

The  facts  and  principles  which  have  been  stated  in  the  preceding 
essays  fully  warrant  the  statements  made  on  foregoing  pages  of  this 
one,  that  individual  authority  can  have  no  existence  with  relation  to 
geological  science,  that  the  public  must  be  the  final  arbiter  of  all  ques- 
tions C/<mcerning  the  value  of  proposed  contributions  to  its  advance- 
ment, and  that  a  public  exposition  should  be  made  of  the  evidence  upon 
which  any  contribution  to  biological  geology  is  based.  In  accordance 
with  the  last-named  requirement  it  is  necessary  to  consider  the  claims 
of  this  branch  of  science  upon  museums,  the  force  of  which  is  apparent 
when  it  is  remembered  that  the  material  pertaining  to  it  therein  storeil 
constitutes  the  vital  evidence  of  the  valne  of  all  contributions  to  its 
advancement,  and  that  without  such  evidence  this  branch  of  science 
wonld  be  reduced  to  a  mass  of  personal  testimony. 

In  view  of  the  great  scientific  value  of  fossil  remains  the  following 
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remarks  are  offered  eoiiceriiiug  the  precautions  which  are  necessary  ia 
their  preservation.  It  is  true  that  most  if  not  all  these  precautions 
are  observed  in  a  large  jiart  of  the  principal  scientific  museums  of  the 
world,  but  it  is  also  true  that  much  remissness  in  this  respect  haa 
occurred  in  others.  Besides  the  propriety  of  referring  to  the  latter  fact, 
these  remarks  are  necessary  to  (complete  my  statement  of  the  claims  of 
science  which  constitutes  the  subject  of  this  essay. 

Three  general  classes  of  specimens  of  fossil  nmains  should  be  rec- 
ognized in  museum  ex)llections,  namely,  tyi)ical,  authenticated,  and 
unauthenticated.  Under  the  hea<l  of  typical  or  tyi)e  specimens  are 
included  not  only  those  which  have  been  described  and  figured  in  any 
publication,  whether  original  or  otherwise,  but  those  which  have  in  any 
public  manner  been  so  use<l  or  referred  to.  While  all  such  specimens 
as  these  should  at  all  times  be  accessible  to  any  competent  investiga- 
tor, the  risk  of  loss  or  injury  is  so  great  that  tliey  should  in  no  case  be 
allowed  to  be  taken  from  the  museum  building  in  which  they  are  in- 
stalled. Such  specimens  are  in  a  i)eculiar  sense  unique,  and  there  can 
be  no  substitution  and  no  equivalent  in  value.  Their  loss  greatly  re- 
duces the  value  of  every  publication  any  part  of  which  is  based  upon 
them,  and  to  that  extent  retards  the  advancement  of  science.  It  is  not 
enough  that  other,  and  even  better,  specimens  of  i^resumably  the  same 
species  may  be  discovered ;  the  former  constitute  the  original,  the  latter 
only  supposititious  evidence.  Besides  the  risk  of  loss  or  injury  to  type 
specimens  by  removal  from  the  place  of  their  installment  their  absence 
is  a  disadvantage  to  science.  Thjit  is,  no  one  investigator  sliould  be 
allowed  their  use  to  the  exclusion  of  any  other. 

The  term  "authenticated  specimens''  is  h«»re  api)lied  to  such  as  have 
been  studied  and  annotated  by  competent  investigators  and  [)roperly 
installed.  Sucli  material  constitutes  tlie  bulk  of  every  imixutant  mu- 
seum collei'/tion,  and  next  to  tlie  tyi)e  specimens  already  mentioned 
they  are  most  valuable.  Their  increased  value  is  due  to  the  scientific 
labor  that  has  been  bestowed  upon  them,  and  it  needs  only  the  addi- 
tional labor  of  publication  to  constitute  them  type  specimens  and  to 
make  them  of  like  value.  Authenticated  specimens  when  installed  are 
ready  aids  to  all  investigators  of  such  value  that  even  the  temporary 
removal  of  any  of  them  from  a  public  museum  is,  to  say  the  least,  of 
doubtful  expediency. 

Unauthenticated  specimens  are,  of  course,  those  which  have  not  been 
studied  and  installed,  and  they  constitute  the  great  m<ass  of  material 
from  which  authenticated  and  type  specimens  are  drawn.  Among 
them  are  those  which  constitute  the  material  evidence  ui>on  which 
original  observations  in  biological  geology  are  based.  If  these  are 
accompanied  by  the  records  and  des(*riptive  notes  which  on  a  i)receding 
page  have  been  shown  to  be  essential  to  their  value,  they  cimstitute 
proper  material  for  acceptance  by  museum  authorities,  but  if  not  their 
installment  should  be  refused,  whatever  their  character  nuiy  be.    That 
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is,  to  apply  a  statement  made  in  another  connection,  no  specimen  of 
fossil  remains  should  be  admitted  to  permanent  installation  in  any  pub- 
lic museum  which  is  not  accompanied  by  such  a  record  of  the  locality 
and  stratum  from  which  it  was  obtained  as  will  enable  any  investiga- 
tor to  revisit  the  same.  In  every  case  of  installment  such  records 
should  be  so  connected  with  every  specimen  as  to  be  readily  accessi- 
ble, and  so  arranged  that  the  danger  of  loss  or  disconnection  shall  be 
reduced  to  a  minimum. 

The  foregoing  discussion  of  the  claims  of  science  upon  museums  is 
intended  to  embrace  reference  only  to  those  which  are  devoted  to  the 
preservation  of  material  pertaining  to  biological  geology,  but  they  are 
of  more  or  less  general  api>licability.  These  partial  claims  alone  dem- 
onstrate the  important  relation  that  museums  hold  to  science  and  to 
civilization  as  centers  of  learning  and  conservatories  of  the  evidence 
concerning  acquired  knowledge.  Museums  should  not  only  be  made 
safe  treasure-houses  of  science,  but  they  shcmld  be  what  their  name 
implies — temples  of  study — peri)etually  open  to  all  investigators. 

The  claims  of  science  upon  geological  organizations  can  not  be  dis- 
cussed at  length  in  this  essay,  but  because  the  ratio  of  power  for  the 
advan(;enient  or  retardation  of  science  possessed  by  such  organizations 
is  so  much  greater  than  that  of  individuals  working  independently,  it 
is  desirable  to  make  this  brief  reference  to  them.  That  power  increases 
also  with  the  ratio  of  the  extent  of  the  organization,  and  it  is  largely 
centered  in  the  director.  His  responsibility,  esjiecially  if  his  organi- 
zation is  a  large  one,  is  peculiar,  and,  to  himself,  of  an  unfortunate 
character.  That  is,  while  all  or  nearly  all  the  advancement  of  science 
that  may  be  iiccomplished  by  the  organization  is  the  work  of  his  subor- 
dinates, retardation,  if  it  should  occur,  is  mainly  due  to  his  failure  to 
requii'e  that  each  branch  of  investigation  should  be  i)rose<juted  in  ac- 
conl  with  all  others,  and"  the  case  would  be  little  less  than  disastrous 
should  he  himself  favor  ex  parte  methods  or  fail  to  require  a  symmetrica] 
develoi)ment  of  the  work  in  his  charge.  The  claims  of  science  upon 
geological  organizations  are  therefore  really  claims  upon  their  directors, 
and  they  are  more  responsible  than  any  other  class  of  persons  for  the 
preservation  of  the  integrity  of  geological  science. 


SCIENTIFIC  TAXIDERMY  FOR  MUSEUMS. 

(BASED  ON  A  STUDY  OF  THE   UNITED  STATES  GOVERNMENT  COLLEC- 

TIONS.) 


By  R.  W.  SuuFKLDT,  M.  1). 


In  a  viiluecl  communication,  dated  January  U),  181)3,  the*  present 
writer  was  honored  by  a  request  from  the  United  States  National 
Museum  to  furnish  to  it  a  paper  upon  what  may  briefly  be  termed 
"scientific  taxidermy"  in  its  widest  sense.  My  attention  was  espe- 
cially invited  to  the  progress  that  had  been  made  in  the  art  of  taxi- 
dermy, as  exemplified  on  the  part  of  the  various  methods  used  in  the 
l>reparation  of,  and  the  modes  of  mounting  resorted  to,  in  the  ca«e 
of  all  kinds  of  animals  for  museum  exhibition.  It  was  i)roposed 
that  in  a  general  way  this  study  should  review  the  field,  in  so  far  a« 
the  colleirti<ms  contained  in  the  U.  S.  National  Museum  and  Smith- 
sonian Institution  were  concerned,  from  those  times  when  specimens  of 
mounted  animals  were  first  being  made  by  those  institutions  to  tlie  day 
when  the  opening  of  the  World's  Columbian  Exi)osition  at  Chicago  per- 
mitted people  to  see,  in  the  varied  groups  and  single  examples  of  ]>re- 
served  animals  from  nearly  every  department  in  nature  sent  there, 
what  could  be  a<*xjomplished  in  such  matters  thnmgh  the  oi)enitions  of 
skilled  moderns  in  the  taxidermic  art.  What  was  expected  of  me  was 
further  definitely  defined,  in  the  letter  to  which  reference  is  made  above, 
in  the  following  words :  "  We  shcmld  like  to  have  your  unbiased  opinion 
of  the  different  pieces  and  kinds  of  work,  whether  favorjible  or  unfavor- 
able, and  should  be  glad  to  have  you  indicfite,  so  far  as  you  feel  dis- 
posed to  do  so,  what  lines  of  work,  in  your  opinion,  promise  the  best 
results  if  carried  further,  and  what  you  think  should  be  abandoned." 
This  injunction,  when  faithfully  performed  in  the  case  of  any  art  what- 
soever, is  the  only  proper  test  of  our  progress  in  it,  and  it  is  through 
comparison  alone  of  early  ac<*omplishinents,  work  recently  x>erformed, 
and  what  is  being  done  in  the  particular  line  at  the  moment,  that  we 
can  inform  ourselves  precisely  where  we  stand.  Very  soon  it  became 
possible  for  me  to  direct  my  attention  to  this  matter,  and  a  preliminary 
overlook  of  the  field  convinced  me  that  my  chief  duty  lay  in  making 
just  criticism  of  the  results  attained  on  the  part  of  the  artist  in  tax- 
idermy, rather  than  an  enumeration  and  description  of  all  the  details  of 

H.  Mis.  114,  pt.  2 24.  m 
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technique  of  that  art.  Much  that  refers  to  the  last-Dametl  chiss  of  work 
has  been  and  will  be  shortly  still  more  thoroughly  set  forth  iu  certain 
papers  and  reports  published  by  the  National  Museum.  Some  valuable 
instructions  of  that  kind,  I  understand,  are  in  press  at  the  present 
writing,  and  ere  long  the  scientific  taxidermist  will  have  before  him 
all  that  refers  to  corre<*t  methods  of  the  mounting  of  animals,  as  well 
as  plastic  modeling  and  everything  that  has  any  bearing  thereupon. 

The  present  paper,  then,  will  have  little  or  nothing  to  do  with  what 
might  properly  be  called  the  chemistry  jwid  mechanics  of  taxidermy, 
but  will  rather  deal  with  it  from  the  standpoint  of  the  art  student  and 
biologist.  At  some  points  these  two  lines,  however,  converge,  but  never 
distinctly  intersect  each  other;  and  my  chief  object  will  have  been 
attained,  if  this  paper  proves  itself  to  be  a  useful  adjunct  to  the  others 
ui)on  kindred  lines  of  inquiry.  Properly,  it  will  fill  the  place  of  the  last 
of  the  series,  for  the  reasons  that  have  just  been  stated. 

History  goes  to  show  that  there  has  been  just  as  much  of  an  evolu- 
lution,  of  progressive  advancement,  in  the  science  and  art  of  taxidermy 
as  there  has  been  in  the  case  of  the  necessity  for,  the  growth  and  im- 
provement in  the  building  of,  the  stocking,  and  the  management  of 
museums.  To  a  very  hirge  extent  these  two  developments  have  been 
pari  passu  in  nature,  and,  in  one  sense,  they  are  quite  dependent  upon 
eiich  other.  To  instance  my  meaning,  it  maybe  said  that  a  handsome, 
instructive,  and  scientifically  preserved  group  of  animals  may  utterly 
fail  of  a  useful  purpose  by  being  placed  uj)on  exhibition  in  some  poorly 
lighted,  indifferently  ventilated,  and  otherwise  unsuitable  museum-hall ; 
while  on  the  other  hand  no  amount  of  architectural  beauty  and  perfect- 
ness  in  the  latter  will  ever  serve  to  shield  a  group  of  animals  that  have 
been  mounted  by  a  person  ignorant  in  all  the  dei)artments  of  scientific 
taxidermy,  from  the  criticism  that  work  of  that  kind  is  sure  to  have 
continually  x)oured  down  upon  it  by  the  intelligent  natural  historian. 

It  can  be  shown,  then,  that  the  taxidermic  art,  as  in  the  case  of  all 
the  arts  and  sciences,  has  had  its  dawn,  having  been  nursed  in  a  cradle 
of  crude  beginnings,  far  back  in  history,  and  since  which  time  it  has 
enjoyed  a  very  remarkable  career  of  development.  To  me  there  is  no 
doubt  but  what  it  came  into  being  with  such  pristine  pursuits  as  pre- 
historic tanning,  the  embalming  of  the  human  body,  and  those  of  cer- 
tiiin  domestic  animals  as  the  cats  and  dogs  found  in  prehistoric  remains 
of  Egypt  and  elsewhere.  Sure  it  is  that  Hanno,  the  very  ancient  Car- 
thaginian navigator,  in  the  record  that  he  has  left  us  of  his  African  ex- 
plorations, made  five  centuries  before  Christ,  gives  an  account  of  his 
discovery  of  the  gorilla,  and  *'  having  killed  and  fiayed  them,  we  con- 
veyed their  skins  to  Carthage."  There  they  were  preserved  for  many 
generations,  and  are,  no  doubt,  the  Gorgones  described  by  Pliny  (146 
B.C.). 

Our  own  Pueblan  Indians,  as  the  Zunians  and  others,,  make  very 
good  ^'flat  skins"  of  small  birds  to-day,  an  art  no  doubt  traceable  in 
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them  to  the  Mexicans,  and  the  latter  have  probably  practiced  it  for 
ages. 

Montezuma,  as  stated  by  Cortez,  possessed  robes  covered  with  the 
skins  of  the  Trogan  and  other  brilliantly  plumaged  birds.  From  the 
making  of  these  flat  skins  for  personal  ornament  to  the  desire  to  pre- 
serve in  their  natural  appearance  similar  forms,  as  well  as  other  small 
animals  of  all  kinds,  for  the  ornamentation  of  habitations,  is  both  easy 
to  be  imagined,  and  very  probable  what  took  place.  Gradually  there 
was  a  demand  for  that  kind  of  work,  and  it  fell  to  the  hands  of  those 
most  skilled  in  its  performance.  They  were  the  early  taxidermists. 
Before  specialization  was  ever  dreamed  of  for  the  early  arts  of  whatso- 
ever kind,  there  always,  so  history  t^eaches,  existed  a  kind  of  an  affinity 
bonding  more  or  less  closely  together,  the  naturalist,  the  medical  man, 
and  the  conservator  of  the  curious  in  nature.  Shakespeare's  portrayal 
of  the  London  apothecary  is  illustrative  of  this,  within  whose 

Needy  shop  a  tortoise  hnng, 
'  An  alligator  stuffed,  and  other  skins 
Of  ill-shaped  fishes. 

Complete  differentiation  in  certain  quarters,  in  these  days  of  the 
mauhood  of  those  sciences,  has  not  as  yet  been  thoroughly  brought 
about,  and  even  in  some  of  the  old  German  cities  of  the  present  time 
we  yet  hear  of  organizations  knowu  as  "  The  Society  of  Naturalists  and 
Physicians,"  and  in  some  of  our  own  late  expeditions  m^ide  under  the 
auspices  of  the  Government,  the  duties  of  "  surgeon  and  naturalist^ 
are  relegated  t^)  one  individual. 

Now,  although  the  mere  i>reserving  tlie  skins  of  animals  is  an  opera 
tion  to  be  easily  traced  back  through  nearly  all  races  of  x)eople  to  the 
dawn  of  history,  this  does  not  altogether  hold  true  with  the  *' mount- 
ing "  of  animals.* 

Taxidermists  are  quite  agre^l  that  this  phase  of  the  art  is  of  com- 
paratively quite  modern  origin.  For  instance,  Montagu  Browne  has 
remarked  that — 

Little  is  known  of  the  beginnings  of  the  practice  of  the  *'statfing"  or  **8etting 
np"  of  animals  for  ornament  or  for  scientific  pur^mses;  and  it  is  highly  probable, 
from  what  we  gather  from  old  works  of  travel  or  natural  historj-,  that  the  art  ia  not 
more  than  some  throe  hundred  years  old.  It  was  practiced  in  England  towards  the 
end  of  the  seventeenth  century,  as  is  proved  by  the  Sloane  collection,  which  in  1725 
formed  the  nucleus  of  the  collection  of  natural  history  now  lodged  in  the  galleries 
at  Souih  Kensington. 

It  was  not  until  the  middle  of  last  century  that  any  treatise  devoted  to  the  prin- 
ciples of  the  then  little-understood  art  was  published  in  France,  R^.aumer*s  treatise 
(1749)  being  probably  the  first.  This  was  followed  at  intervals  by  others  in  France 
and  Germany,  until  the  beginning  of  the  present  century,  when  the  English  began 


*  Probably,  as  Mr.  Goode  informs  me,  the  oldest  museum  specimen  in  existence  is 
a  rhinoceros  still  preserved  in  the  Royal  Museum  of  Vertebrates  in  Florence.  This 
was  for  a  long  time  a  feature  of  the  Medicean  MuHCuni  in  Floronc(%  and  was  origi- 
nally mounted  for  the  museum  of  Ulysses  Aldrovandos  in  Bologna.  It  dates  from  the 
sixteenth  century. 
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to  move  ill  the  matter,  and  several  works  were  published,  notably  those  by  E.  Don- 
ovan,* W.  8wainson,t  Capt.  Thomas  Brown,t  and  others.  These  works,  however, 
are  now  inadc(iuate,  and  since  the  Great  Exhibition  of  1851,  when  the  Cicrmaiis  and 
French  taught  Britinh  taxidermists  the  rudiments  of  scieutitic  treatment  of  natural 
objects,  several  works  have  appeared  upon  the  subject  from  the  pens  of  American 
and  English  authors,  sucli  as  J.  H.  Batty,^  R.  \Vard,||  and  Montagu  Browne. H 

That  the  art  is  recent  was  also  held  by  Or.  Holder,  wlio,  in  an  able 
address  given  before  the  Society  of  American  Taxidermists,  said  that 
the— 

I<^i*st  authentic  examples  in  thiM  comparatively  new  art  with  which  we  are  familiar 
are  those  produced  through  the  ])atroiiage  of  the  Prince  Maximilian,  of  Nieii  Wied, 
Germany.  This  distinguished  naturalist  had  spent  several  years  iu  exploring  the 
bird  region  of  North  and  South  Aiuerica.  Equipped  with  every  needful  a]>pliance 
for  successful  research,  he  included  in  the  personnel  of  his  staff  a  x)ractical  taxider- 
mist, and  the  numerous  S]>ecics  of  American  birds  and  mammals,  embracing  many 
types  of  great  value,  testify  to  the  thorough  exploration  which  the  Prince  accom- 
plished in  these  regions.  It  was  the  good  fortune  of  the  American  Museum  of  Nat- 
ural History  to  come  into  possession  of  the  entire  collection  of  natural  objects  which 
formed  the  well-known  museum  of  this  naturalist,  and  thus,  through  this  collection, 
we  have  representations  of  the  earliest  period  of  the  art. 

Among  the  numerous  examples  contained  in  the  Maximilian  collection  are  a  num- 
ber that  yet  bear  the  original  label  in  the  handwriting  of  the  Prince.  The  frequent 
Qccurrence  of  Meiner  Jiei8er  (my  journey),  accompanied  by  dates  from  1812  upwards, 
a  i»eriod  comprising  a  full  three  score  years  and  ten,  is  recorded  testimony  of  great 
historical  value.  Unscathed  as  those  specimens  are  by  museum  pests,  they  present 
a  most  satisfactory  evidence  of  the  reliability  of  arsenical  treatment  as  a  means  of 
perpetuation  well  nigh  indeiinite.  llow^  much  earlier  the  art  was  practiced  we  have 
no  definite  knowledge.  The  numerous  stutfed  skins  of  reptiles,  or  rather  mummies, 
found  in  Egyptian  tombs  naturally  claim  our  notice  as  perhaps  the  earliest  exam- 
ples.** 

Extending  over  a  very  considerable  period  of  duration  we  next  find 
the  ai't  of  taxidermy  passing  thit)ugli  a  stage  of  its  development,  of 
which  no  end  of  examples  (juite  parallel  with  it  might  be  cited  from 


*  Instructions  for  Collecjting  and  Preserving  Various  Subjects  of  Natural  History, 
London,  1794. 

tThe  Naturalist's  Guide  for  Collertiiig  and  Preserving  Subjects  of  Natural  History 
and  Botany,  London,  1822. 

t  Taxidermist's  Manual,  Glascow,  1833. 

^  Practical  Taxidermy  and  Home  Decoration,  New  York,  1880. 

II  Sportsman's  Handbook  of  Practical  Collecting  and  Preserving,  London,  1880. 

51  l*ractical  Taxidermy,  London,  1879,  second  edition,  1884 ;  also,  article  Taxidermy, 
Encycl.  Brit.,  ninth  edition,  vol.  xxiii,  p.  89,  from  which  the  above  quotation  is 
made. 

*  *  J.  B.  Holder,  Dr.  Third  Annual  Report  of  the  Society  of  American  Taxidermists, 
Washington,  1884,  p.  40.  In  this  connection  it  is  well  worthy  of  notice  that  in  the 
same  rej>ort  Mr.  L.  M.  McCormick  (then  of  the  U.  S.  National  Museum)  presents  us 
with  a  most  valuable  and  useful  Bibliography  of  Taxidermy  (pp.  91-112),  wherein 
the  earliest  work  cited  on  the  art.  is  that  of  Johann  Daniel  Geire,  which  consists  of 
merely  two  pages  from  the  Miscell.  Acad.  Nat.  Curios,  entitled  "  Dc  vernice  ad  con- 
servanda  insecta  et  animalia,''  being  published  December  2,  1689.  Nothing  of  any 
importance,  however,  appearing  between  that  date  and  the  well  known  work  of 
FerchAult  de  R^aum,  which  wa«  given  to  the  world  in  1748. 
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the  early  histories  of  other  arts  and  sciences.  Photography  and  chem- 
istry are  excellent  instances  of  it.  During  the  times  to  which  I  refer, 
taxidermists  both  in  this  country  and  Europe,  with  but  rare  excep- 
tions, could  be  grouped  in  two  classes — the  first,  and  by  far  the  most 
numerous,  was  chiefly  re])resented  by  men  coming  from  the  lower 
planes  of  society,  wiio  endeavored  to  throw  as  much  mystery  about 
their  operations  as  imssible;  in  fact,  to  keep  their  art  a  SiKjret  one,  and 
if  divulged  at  all,  only  done  so  at  a  high  figure.  The  second  class,  as 
a  iiile  better  men  socially,  consisted  of  those  who  seemeil  to  think  that 
to  either  be  a  taxidermist  or  even  to  publish  anything  on  the  subject, 
required  an  humble  apoloi^y  to  8o(!iety.  My  private  library  contains 
works  illustrative  of  both  these  classes.  The  first  is  a  miserable  little 
volume  of  some  thirty  pages  published' by  its  author,  Mr.  S.  II.  Sylves- 
ter, -at  Middleboro,  Mass.,  in  1865,  and  entitled  "The  Taxidermist's 
Manual,  giving  full  instnu'tions  in  mounting  and  preserving  birds  [etc.], 
sec.  ed.  (Price,  $1.)."  Ajmrt  from  the  ridiculous  moagreness  of  the 
information  it  affords,  a  single  leading  page  is  entirely  devoted  to  the 
following  "suggestion: " 

As  common  things  lose  their  charm,  so  is  it  more  particularly  in  this  art.  A  person 
having  this  vrork  should  not  leave  it  exposed  to  the  eyes  of  the  curious.  The  same 
caution  should  be  used  in  the  practice.  Work  by  yourself  that  none  may  know  the 
mysteries  of  the  art,  unless  they  arc  willing  to  pay  for  the  information  as  you  your- 
self  have  done. 

No  less  a  book  than  the  one  published  by  Capt.  Brown  illustrates 
the  sexjond  class  to  which  we  have  referred.*  In  his  i)refa<*e  this  author 
remarks  that — 

In  the  following  treatise  it  luis  been  my  object  to  attend  more  to  rendering  the 
meaning  clear  than  to  elegance  of  language;  and,  besides,  to  get  the  work  up  in  a 
style  at  once  creditable  and  moderate  in  price,  so  that  it  might  be  generally  useful. 
At  the  same  time  I  have  preferred  avowing  mys^'lf  the  autlior  to  publishing  the  work 
anonymously,  being  firmly  <>f  opinion  that  no  man  should  publish  on  a  subject  which 
he  is  ashamed  to  acknowledge,     (p.  vi. ) 

Such  a  "suggestion"  as  has  been  given  us  by  Mr.  Sylvester  will 
never  again  appear  upon  the  page  of  any  standard  work  devoted  to 
the  art  of  taxidermy  and  published  by  a  civilized  nation  anymore  than 
Capt.  Brown's  thought  of  apologizing  for  the  admirable  little  treatise 
which  he  has  given  us  on  the  subject  will  ever  be  repeated  in  a  similar 
work.  Capt.  Brown  had  the  less  to  be  "ashamed"  of  in  his  book,  for 
in  his  introduction  he  places  himself  upon  the  record  by  his  observa- 
tions as  being  one  of  the  very  first  to  sound  the  keynote,  which,  swell- 
ing througli  the  last  quarter  of  a  century,  has  had  its  due  influence  in 
lifting  taxidermy  from  the  realm  of  an  ignoble  pursuit  to  the  broad 

*  Thomas  Brown  (Capt.),  F.  L.  S..  late  president  of  the  Royal  rhysical  Society, 
etc.  The  Taxidermist's  Manual;  or,  The  Ait  of  Collecting,  Prei)arin<j,  and  Preserv- 
ing Objects  of  Natural  History,  designed  for  tlu*  use  of  Travelers,  C<>ns«»rvat«n's  of 
Mnstnims,  an*!  Private  Collectors.    London  and  Kdinburgh«  1870.    (Plates  vi,  jip.  150.) 
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platform  of  one  of  the  most  important  and  exact  of  all  the  sciences. 
I  refer  to  the  paragraph  in  which  he  has  said: 

Although  coiiHidcrable  advances  have  been  made  of  late  yearH  in  the  art  of  taxi- 
dermy, it  i»  8till  far  from  perfection.  This  is  to  be  attributed,  in  a  great  measnre, 
to  the  education  of  the  persons  who  practice  this  art ;  for  among  all  I  have  met 
with  employed  in  the  preservation  of  animals,  none  have  had  the  advantage  of 
anatomical  study,  which  is  quite  iudis])ensable  to  the  perfection  of  stuffing.  One  or 
two  individuals,  it  is  true,  have  attended  to  the  structure  of  the  skeleton  of  man 
and  a  few  of  the  more  common  animals,  but  this  is  far  from  the  information  which 
they  ought  to  possess ;  for  nothing  short  of  a  general  and  extensive  knowledge  of 
rom])arative  anatomy  can  qnalify  them  sufficiently  for  nn  art  which  is  so  compre- 
hensive and  varied  in  its  application  (pp.  2,  3). 

Prophetic  words,  indeed,  and  not  in  a  few  qnarters  has  the  prophecy 
of  this  distinguished  authority  been  largely  fulfilled.  More  light,  how- 
ever, is  needed  in  other  places,  and  in  many  of  our  museums  of  the 
very  highest  standing  the  examples  of  taxidermy  they  offer  us  are 
far,  very  far  from  our  ideal  of  what  they  should  be. 

Charles  Waterton  is  another  worthy  name  that  must  not  be  forgotten 
here,  and  fully  seventy  years  ago,  in  his  Wanderings  in  South  America, 
he  wrote,  in  his  quaint  and  impressive  old  style,  yet  pregnant  with 
truth : 

Were  you  to  pay  as  much  attention  to  birds  as  the  sculptor  does  to  the  human  frame, 
you  would  immediately  see  on  entering  a  museum  that  the  specimens  are  not  well 
done.  This  remark  will  not  be  thought  severe,  when  you  reflect  that  that  which 
was  once  alive  has  jirobably  been  stretched,  stuffed,  stiffened,  and  'vsired  by  the 
hand  of  a  common  clown.  Consider,  likewise,  how  the  plumage  must  have  been 
disordered  by  too  much  stretching  or  drying,  and,  perhaps,  sullied,  or  at  least 
deranged,  by  the  pressure  of  a  coarse  and  heavy  hand — plumage  which,  ere  life  had 
fled  within  it,  was  accustomed  to  be  touched  by  nothing  rougher  than  the  dew  of 
heaven  and  the  )nire  and  gentle  breath  of  air. 

These  are  potent  words  as  coming  from  the  pen  of  a  man  who  wrote 
them  within  a  year  or  two  of  three-quarters  of  a  century  ago.  Esjie- 
cially  is  this  the  case  when  that  ingenious  naturalist  in  the  same  work 
enjoins  that — 

If  yon  wish  to  be  in  ornithology  what  Angclo  was  in  sculpture,  you  must  apply  to 
profound  study  and  your  own  genius  to  assist  you. 

You  must  have  a  complete  knowledge  of  ornithological  anatomy.  You  must  pay 
close  attention  to  the  form  and  attitude  of  the  bird,  and  know  exactly  the  propor- 
tion each  curve,  or  extension,  or  contraction,  or  expansion  of  any  particular  part 
bears  to  the  rest  of  the  body.  In  a  word  you  must  possess  Promethean  boldness, 
and  bring  down  tire  and  animation,  as  it  were,  into  your  preserved  8]»ecimen. 

**  Repair  to  the  haunts  of  birds  on  plains  and  mountains,  fore^sts, 
swamps,  and  lakes,  and  give  up  your  time  to  examine  the  economy  of 
the  different  orders  of  birds, "  is  also  the  kind  of  study  Waterton 
recommended  in  1825  to  those  who  desired  to  preserve  birds  in  their 
strictly  natural  attitudes  as  they  assumed  them  in  life  and  in  nature. 

Standing  almost  alone  as  he  did  as  a  sound  instructor  of  the  tax- 
idermic  art  in  the  first  quarter  of  the  present  century,  he  is  represented 
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at  this  writing,  or  in  the  very  last  part  of  the  century's  la3t  quarter, 
by  8<»ores  of  teachers  in  Europe  and  America  who  entertain  precisely 
similar  opinions.  Not  only  this,  but  recruits  are  rapidly  coming  to  the 
ranks  as  time  hastens  on,  and  it  is  quite  safe  to  predict  that  in  another 
centmy,  or  even  less,  the  old-time  "bird-stufter"  will  cease  to  be  found 
"in  the  flesli"  among  us. 

Already  I  have  given  above,  in  the  words  of  Montagu  Browne,  who 
have  been  the  chief  promoters  of  this  art  in  Great  Britain ;  other  na- 
tions also  have  in  this  way  powerfully  contributed  to  the  material  prog- 
ress of  taxidermy.  In  France  the  immortal  names  of  Verreaux,  Verdey, 
and  others  had  a  most  beneficial  intiuence;  and  our  own  country  has 
been  by  no  means  backward  in  this  particular. 

Within  the  past  ten  years  or  more  the  published  opinions  of  a  num- 
ber of  these  writers  are  the  best  evidences  upon  the  substantial  nature 
of  the  progress  of  this  science  that  we  can  here  adduce,  and  by  quot- 
ing some  of  them  I  resort  to  the  most  effective  means  in  my  power  to 
illustrate  what  taxidermy  lias  attained  to  in  those  places  where  its 
standard  is  now  considered  to  be  at  the  highest  plane  of  its  present 
development. 

Turning  ag<iin  to  the  article  Taxidermy,  by  Mr.  Montagu  .Browne, 
already  referred  to  above,  we  find  him  concluding  it  thus : 

A  new  school  of  taxidenny,  with  new  methods,  whose  aim  is  to  combine  knowl- 
e<lge  of  anatomy  and  modi'ling  with  taxidermic  technique,  are  now  coming  to  the 
fh>nt,  and  the  next  generation  wiU  discard  aH  processes  of  ''stuffing'*  in  favor  of 
modeling.  Within  the  limits  of  an  article  like  the  present  it  is  impossible  to  do 
more  than  glance  at  the  intricate  processes  involved  in  this.  In  the  case  of  mam- 
mals, after  the  skin  has  been  completely  removed,  even  to  the  toes,  a  copy  is 
made  of  the  body,  ]>osed  as  in  life,  and  from  this  an  accurate  representation  of  form, 
including  delineation  of  muscles,  etc.,  is  bnilt  up  in  light  materials;  the  model  is 
then  covered  with  the  skin,  which  is  damped  and  pinned  in  to  follow  every  depres- 
sion and  prominence;  the  study  is  then  suffered  to  dry,  and,  models  having  been 
made,  in  the  case  of  large  animals,  of  the  mucous  membrane  of  the  jaws,  palate, 
tongue,  and  lips,  these  are  truthfully  reproduced  in  plastic  material.  The  ordinary 
glass  eyes  are  discarded,  and  hollow  globes,  s])ecially  made,  are  hand-painted  from 
nature,  and  arc^  iixed  in  the  head  so  as  to  convey  the  exact  expn'ssion  which  the 
pose  of  the  body  demands.  Birds,  if  of  any  size,  can  be  modeled  in  like  manner, 
and  fishes  are  treated  by  a  nearly  identical  process,  being  finally  colored  as  in  a  "still- 
life*'  painting. 

To  give  a  life-like  ap]>earance,  attention  is  also  paid  to  artistic  "mounting."  By 
this  is  meant  the  surrounding  of  specimens  with  appropriate  accessories,  and  it  is 
well  oxem])lified  by  the  new  work  shown  in  the  natural  history  museum  at  South 
Kensington^  where,  for  example,  birds  are  arranged  as  in  a  state  of  nature,  feeding, 
or  fiying  to  their  young,  sitting  on  their  eggs,  swinmiing  in  miniature  x>ool8,  or 
preening  tluMr  leathers  whilst  pen^hed  lovingly  side  by  side,  and  surrounded  by 
excpiisitely  juodeled  foliage  and  fiowers.  This,  with  corn'ct  modeling  of  the  speci- 
mens, which,  except  in  rare  instances,  is  not  quite  so  striking  in  the  new  gronps, 
indicates  the  future  of  the  art,  the  hope  of  which  lies  in  the  better  education  of  tax- 
idermists as  designers,  artists,  and  modelers. 

Not  only  should  they  be  better  instructed  in  designing,  in  m%  and  in 
modeling,  but,  what  is  quit«  as  imi)ortant,  they  should  be  trained  espe- 
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daily  ill  the  power  of  correct  observation  in  animal  morphology,  and 
in  other  matters  which  will  be  enumerated  further  along. 

Dr.  Sharpe  has  given  us  a  very  able  article  touching  upon  the  ques- 
tion of  artistic  taxidermy.*     He  says: 

At  Leydeu,  where  a  staff  of  trained  taxiderinist^  is  kept  in  the  muBeiim,  some 
attempt  has  been  made  to  vary  the  usual  mode  of  stuffing  animals  by  representing 
them  in  varied  and  active  positions,  and  thus  the  general  effect  is  never  monotonous. 
But  this  was  never  done  in  the  British  Museum,  and  the  constrained  attitudes  of 
many  of  the  82>ecimens  exhibit'Od  at  Kensington  form  ])art  of  a  legacy  from  the  pa- 
rent institution,  the  bad  influence  of  which  it  will  take  many  years  to  efface.  Thou- 
sands of  specimens  have  been  unmounted  already  or  have  been  transferred  to  ihH 
duplicates  and  distributed  to  such  provincial  museums  as  prefer  to  tread  in  the  old 
paths,  and  will  accept  specimens  belonging  to  the  bad  old  times. 

The  credit  of  having  broken  away  from  time-honored  tradition,  in  the  mode  of 
mounting  animals  in  this  country  is  certainly  due  to  Mr.  John  Hancock,  who  taught 
how  to  combine  scientific  accuracy  and  artistic  feeling.  Mr.  Hancock's  name  is  at 
Password  throughout  England  wherever  taxidermy  is  mentioned,  and  in  London 
his  ablest  representative  has  probably  been  Mr.  A.  D.  Bartlett,  the  well-known 
superintendent  of  the  zoological  gardens,  to  whom  we  owe  many  of  our  most  beauti- 
fully mounted  specimens  in  the  bird  gallery.  But  the  first  to  suggest  this  combina- 
tion of  art  and  taxidermy /or  an  entire  museum^  was  undoubtedly  Mr.  E.  T.  Booth,  of 
Brighton,  whose  collection  of  British  birds  in  the  Dyke  Road  Museum,  still  remains 
one  of-  the  sights  of  England,  and  is  not  surpassed  in  interest  by  any  natural  history 
exhibition  in  the  whole  world.  Here  may  actually  be  seen  our  native  birds  in  their 
haunts,  every  species  being  represented  as  in  a  wild  state,  with  corresponding  nat- 
ural accessories,  re)>roducing  as  nearly  as  possible  the  surroundings  as  they  were 
when  the  birds  were  alive,  and  representing  the  scenes  sketched  by  the  collector 
at  the  time  of  capture.  Many  years  before  we  actually  saw  Mr.  Booth's  collection, 
its  fame  had  reached  our  ears,  and  the  idea  seemed  to  us  to  indicate  what  the  museiun 
of  the  future,  ought  to  be;  thus  we  lost  no  opportunity  of  advocating  this  system  of 
artistic  taxidermy  in  all  our  public  lectures.  At  Leicester  the  notion  was  well 
received,  and  some  groups  of  British  birds  were  mounted  under  the  auspices  of  the 
natural  history  committee  of  the  town  museum,  until  by  the  appointment  of  Mr. 
Montague  Brown,  as  the  curator  of  the  museum,  Leicester  obtained  the  services  of  a 
taxidermist  as  skilled  as  he  is  energetic,  and  the  result  has  been  that  the  system  of 
natural  mounting  has  been  extended  to  the  entire  collection  of  birds,  so  that  not 
only  British,  but  foreign  species  are  represented  with  their  familiar  surroundings  in 
a  state  of  nature.  The  Leicester  Museum  is  the  only  one  which  has  applied  the 
princii>le  in  its  entirety  with  the  utmost  success  and  public  ap))reciation.    *     "     "^ 

And  further  along  in  his  article,  and  referring  to  the  series  of  the 
groups  of  British  small  birds  and  their  nests  in  the  South  Kensington 
Museum,  Dr.  Sharpe  iidds: 

In  this  <"orri<l<u'  arc  jdaced  most  of  the  smaller  perching  birds,  some  of  the  artistic 
work  b4'ing  very  satisfactory.  Tlie  mounting  of  the  specimens  has  been  done  by  Mr. 
Pickliardt,  wlio,  when  he  exercises  his  full  powers,  is  probablj'  without  a  rival  as  a 
bird-stulier,  and  the  majority  of  the  plants  have  been  reprc>duced  by  Messrs.  Miu- 
torn,  of  Soho  Scpiare,  but  a  great  deal  of  the  arrangement  of  the  cases  is  done  in  the 
taxidermist's  room  of  the  museum  by  Mr.  James  West,  (me  of  the  staff.     And  here  it 


*Sharpe.  K.  Howdler:  Ornithology  at  South  Kensington.  The  English  Illustrate<l 
Magazine,  No. 51,  December,  1887.  London:  Macmillan  &  Co.,  pp.  KiS-lT').  Ulna- 
trated. 
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maHt  be  explained  that  the  groups  of  British  birds  exhibited  are  absolatclj  trne  to 
nature,  the  birds  beiug  iu  every  ease  the  actual  ones  which  built  the  nest  in  the 
identical  situation  reproduced  in  the  case. 

So  wonderfully  interesting  is  Sharpens  article  that  the  writer  would 
fain  republish  here  every  word  of  it,  but  we  must  hasten  on  to  the 
expression  of  ojunions  of  others. 

When  coinmo^iting  upon  the  "  ('ommon  Faults  in  the  Mounting  of 
Quadrupeds,"  our  veteran  taxidermist,  Mr.  William  T.  Homaday,  has 
said: 

The  task  of  the  taxidermist,  if  properly  appreciated,  is  a  grave  and  serious  one. 
It  is  not  to  depict  the  mere  outline  of  an  animal  on  paper  or  canvas  and  represent 
its  covering  of  hair,  feathers,  or  scales;  nor  is  it  to  build  up  a  figure  of  yielding  clay 
and  cast  it  in  plaster.  It  is  to  impart  to  a  shapeless  skin  the  exact  size,  the  form, 
the  attitude,  the  look  of  life.  It  is  to  recreate  the  animal,  or  at  least  so  much  of  it 
as  appeals  to  the.  eye ;  to  give  it  uU  that  nature  gave  it  except  the  vital  spark.  It 
should  be  an  exact  copy,  as  if  it  were  a  cast  oif  the  animal  as  fashioned  by  nature's 
cunning  hau<l.  It  must  stand  the  crucial  test  of  being  viewed  from  all  points — from 
the  si<le,  the  front,  from  beliind,  above,  and  below. 

More  than  all  this,  the  animal  must  be  prepared  to  stand  the  test  of  time.  It  must 
not  swerve  from  its  poise;  it  must  not  shrink  nor  change  its  form;  it  must  retain  its 
smoothness  and  resist  the  ravages  of  destroying  insects.* 

Mr.  ITornjiday,  it  will  be  remembered,  was  at  one  time  in  charge  of 
the  taxiderraical  department  of  the  IJ.  S.  National  Museum,  and  many 
of  his  most  successful  accomplishments,  grand  groups  of  our  larger 
mammals,  preserved  in  the  most  masterly  style,  are  in  the  cases  of  that 
institution — silent  attests  to  the  durability  and  thoroughness  of  his 
work.  A  number  of  these  will  be  noticed  further  on  in  the  present 
paper. 

There  was  much  in  Mr.  Hornaday's  studio  at  the  National  Museum 
that  reminded  me  of  the  workshop  of  that  giant  among  American 
taxidermists  of  his  time,  the  late  John  G.  Bell,  of  New  York.  There 
I  met  him  over  a  quarter  of  a  century  ago.  His  place  was  some- 
where down  upon  Broadway,  and  his  room  upon  the  second  or  third 
story  of  the  building.  At  the  entrance  door  downstairs  was  a  small 
case  <»ontaining  a  mounted  scarlet  ibis  and  a  few  other  birds,  to 
invite  attcMition  to  those  in  search  of  his  rooms  above.  At  that  time, 
about  1808,  I  was  a  student  of  one  of  Mr.  Bell's  best  graduates,  Mr. 
James  W.  Jenkins,  now  of  Madison,  111.,  and  very  well  do  I  remember 
my  first  introduction  to  that  Broadway  establishment.  I  had  l)een 
engaged  by  Prof.  Albert  S.  Bickmore  to  accompany,  as  naturalist, 
one  of  the  Polar  expeditions,  then  organizing,  to  make  collections  for 
the  American  Museum  of  Natural  History,  and  had  been  sent  with 
8i)ecimens  of  my  bird-skins  to  Mr.  Bell  to  have  him  pronounce  upon 
them  and  my  work  generally,  with  the  view  of  having  his  opinion 
on  my  fitness  for  the  position.  As  I  entered  the  room  I  observed 
an  old  red  fox  chained  to  a  bolt  in  the  wall,  but  lying  down  with 
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his  head  between  his  forepaws  and  eyes  uptnrued  in  my  direction. 
On  the  tioor  in  his  immediate  neighborhood  were  a  number  of  beauti- 
fully mounted  birds  on  stands,  and  fearing  lest  the  animal  should 
suddenly  arise  if  I  came  farther  into  the  apartment,  and  do  some  dam- 
age, I  started  to  pass  round  and  give  him  as  wide  a  berth  as  possible. 
The  room  was  small,  and  Mr.  Bell  was  engaged  with  a  couple  of  stu- 
dents at  a  window  opposite  where  I  entered,  but  he  turned  in  time  to 
see  my  detour  around  the  fox,  and  did  not  spare  me  in  his  merriment 
at  my  thinking  the  animal  was  alive.  To  some  extent,  howevc^r,  he 
mitigated  my  chagrin  by  saying  he  had  deceived  over  a  hundred  vis- 
itors with  that  fox  during  the  five  years  it  had  lain  there.  1  could  not 
help  but  admire  his  tall  and  well-knit  frame,  his  piercing  blue  eyes, 
and  general  bearing.  His  specimens  too,  which  I  examined,  were  per- 
fect works  of  art,  and,  as  all  know  wlio  have  ever  had  a  similar  oppor- 
tunity to  study  them,  were  the  admiration  and  tlu^  envy  of  the  taxi- 
dermists of  those  days,  now  long  gone  by. 

Of  all  the  taxidermical  institutions,  however,  that  this  country  has 
developed  none  can  in  any  way  compare  with  the  nutural  science  estab- 
lishment of  Prof.  H.  A.  Ward,  of  Rochester,  N.  Y.  Not  only  has  Prof. 
Ward  i>owerfully  influenced  for  good  the  growth  of  the  art  in  America, 
or  we  may  truthfully  say  throughout  the  civilized  world,  but  he  has  by 
inspiring  others  with  his  enthusiasm  and  energy  built  up  a  school  of 
advanced  taxidermists  that  are  worthy  emulators  of  his  skill,  and  who 
have  with  marked  ability  passed  the  torch  in  many  directions.  There 
is  not  a  museum  in  our  land  at  all  entitled  to  bear  the  name  that  is  not 
in  some  way,  whether  directly  or  indirectly,  indebted  to  him  for  im- 
provements of  all  kinds  in  its  taxidermic  methods,  and  the  proper 
modes  of  exhibiting  materials  illustrative  of  the  kindred  arts  and 
sciences. 

Mr.  F.  A.  Lucas,  who  has  done  so  much  to  develop  the  exhibiting  of 
osteological  subjects,  and  models  and  specimens  of  both  vertebrates 
and  invertebrates  at  the  U.  S.  National  Museum  owes  much  of  his  suc- 
cess to  his  early  training  under  Prof.  Ward,  and  the  art  is  not  only 
under  lasting  obligations  to  him,  but  through  his  wivse  teaching  it  has 
be<*n  flrndyand  permanently  placed  in  that  quarter  u])on  a  safe  and 
lasting  basis.  That  Mr.  Lucas  appreciates  *^The  scope  and  needs  of 
taxidermy"  in  their  truest  sense  no  one  can  doubt  who  has  ever  read 
his  article  of  that  title  in  the  Third  Annual  Report  of  the  Society  of 
American  Taxidermists. 

Mr.  Frederic  S.  Webster  is  another  of  whose  writings  and  produc. 
ticms  the  ccmntry  has  every  reas<m  to  be  pr<m(l,  and  the  high  standard 
of  work  so  constantly  put  forth  by  that  artist  has  always  had  a  most 
benefic'ial  effect  upon  the  younger  aspirants  in  the  [Jnited  States. 

Attention  of  American  and  European  students  has  also  been  drawn 
from  the  old  time  museum  models  in  taxidermy  and  <lirected  to  a  closer 


SCIENTIFIC   TAXIDERMY   FOR   MITSEITMS.  379 

copying  of  nature  through  the  far-reaching  works  of  Dr.  Elliott  ( 'ones, 
who  has  said,  in  his  Key  to  North  American  Birds: 

Faultless  mouuting  [of  birds]  is  an  art  really  difficult,  acquired  by  few;  the  aver- 
age work  doue  iu  this  line  shows  something  of  caricatuTe,  ludicrous  or  repalsiveyas 
the  case  may  be.  To  copy  nature  faithfully  by  taxidermy  requires  not  only  loug 
and  close  study,  but  an  artistic  sense;  and  this  last  is  a  rare  gift,  Unless  you  have 
at  least  the  germs  of  the  faculty  in  your  composition,  your  taxidermical  success  will 
be  incommensurate  with  the  time  and  trouble  you  bestow.  My  own  taxidermical 
art  is  of  a  low  order,  decidedly  not  above  average.  Although  I  have  mounted  a 
^eat  many  bir<ls  that  would  compare  very  favorably  with  ordinary  uiuseum  work, 
few  of  them  have  entirely  answered  my  ideas.  A  live  bird  is  to  nio  such  a  beautiful 
object  that  the  slighti'St  taxidermical  flaw  in  the  effort  t^»  represent  it  is  painfully 
offensive.  Perhaps  this  uiakes  me  place  the  standard  of  excellence  too  high  for 
practical  purposes  (p.  40,  2d  ed.,  1884). 

Powerful  impulses  of  the  best  kind  have  often  been  instilled  into  the 
art  through  the  patronage  and  guidance  of  those  who  have  at  different 
times  in  their  careers  been  either  directors  of,  or  curators  in,  our  larger 
museums.  I  speak  especially  in  this  country  of  the  Smithsonian  Insti- 
tution and  the  National  Museum. 

Through  the  wise  and  ever-operative  influence  of  our  great  Nestor  of 
all  the  sciences  zoological,  Prof.  Spencer  F.  Baird,  he  so  directed  the 
management  of  those  institutions  when  under  his  adnn'nistration  that 
their  workshops  came  to  be  the  great  drill  ground  for  many  of  the  most 
deserving  who  possessed  the  evidences  of  success  in  skillfully  preserv- 
ing all  manner  of  objects  illustrative  of  the  various  classes  of  the  animal 
kingdom. 

What  has  been  the  outcome  of  much  of  his  wisdom  we  hope  to  por- 
tray, however  faintly,  in  the  following  pages.  Most  ably  has  Prof. 
Baird's  influence  been  fostered  and  furthered  by  the  succeeding  efforts 
along  similar  lines  of  those  who  are  his  successors  in  the  administration 
of  the  Museum  and  who  at  the  present  time  are  doing  so  much  to  give 
actual  shape  and  form  to  what  before  was  simply  in  outline  and  crude 
beginnings.  Where  such  influence  tells  the  best  is  in  the  directing  of 
the  skilled  efforts  of  the  taxidermic  artist  in  those  cases  where  the  lat- 
ter, through  lack  of  ox)portunity,  fails  to  possess  there<|uisite  knowledge 
of  the  forms  and  habits  of  many  of  the  world's  rarer  animals.  Indeed, 
frequently  some  of  the  best  group  j)ieces  of  mounted  mammals,  birds, 
and  others,  have  resulted  from  the  combined  knowledge  and  skill  of  the 
capable  zocilogist  on  tjje  one  hand  and  the  trained  taxidermist  upon  the 
other.  Not  a  few  of  such  groups  are  to  be  found  in  the  collei^tions  of 
the  Government  museums. 

Very  often  it  will  be  seen,  then,  in  tlie  future,  I  think,  that  ftne,  realistic 
groups  of  mounted  animals  will  be  ])roduced  that  will  be  composites; 
in  other  words,  will  be  the  resultant  of  the  combined  labors  of  the 
biologist,  the  taxidc^rmist,  the  modeler,  and  the  designer  and  artist. 
Rarely  will  all  these  prerequisites  be  found  in  one  man,  though  occasion- 
ally undoubtedly  it  will  be  so;  then  the  museum  which  can  claim  his 
services  will  be  very  fortunate. 
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Among  many  others  who  have  been  more  or  less  influential  in  insist- 
ing upon  the  highest  standard  for  the  art,  in  each  and  all  of  its 
branches,  we  must  not  forget  the  distinguished  names  of  Joseph  H. 
Batty,  the  author  of  a  number  of  works  upon  practioiil  taxidermy; 
C.  J.  Maynard,  the  well-known  writer  of  tlie  The  Naturalist's  Guide; 
Prof.  J.  W.  P.  Jenks,  who,  through  a  long  and  honorable  career,  ha« 
never  ceased  his  efforts  in  not  only  doing  much  for  taxidermy,  but  in 
the  introduction  of  study  series  of  animiils  in  the  public  schools  in 
Kew  England  and  elsewhere;  and  a  host  of  other  worthy  promoters. 

At  the  National  Museum,  at  Washington,  in  recent  times,  in  addition 
to  the  fine  group  pieces  of  Hornaday  and  of  Lucas,  there  has  been 
some  masterly  work  done  in  the  taxidermic  art  by  Mr.  Joseph  Palmer, 
and  his  son,  Mr.  William  Palmer;  also  by  Mr.  Nelson  R.  Wood  and 
Mr.  Henry  Denslow,  the  nature  of  which  I  have  already  noticed  in  a 
popular  article  published  in  The  Great  Divide,  of  Denver,  Colo.,  for 
December,  1892,  and  which  will  be  referred  to  again  in  the  present 
connection. 

From  the  opinions,  then,  of  the  Kuroj)ean  and  American  taxidermists 
as  I  have  thus  far  <}uoted  them,  it  is  evident  that  the  general  develop- 
ment of  the  art  shows  at  this  time  very  marked  improvement,  and  the 
tendency  among  its  votaries  is  to  raise  it  to  the  highest  possible  stand- 
ard of  excellence.  With  such  a  movement  the  writer  is  in  the  most 
hearty  sympathy,  and  I  am  of  the  opinion  that  the  day  is  not  far  dis- 
tant when  taxidermy  will  find  its  lawful  place  on  the  platform  of  the 
most  highly  cultivated  of  the  arts.  As  a  matter  of  fact  it  has  every 
right  in  reason  to  stand  side  by  side  with  painting  and  with  sculpture, 
and  its  students  need  have  no  fears  in  claiming  such  a  station  for  it. 

To  be  a  scientific  taxidermist  requires,  or  should  require,  in  the  first 
instance,  a  very  thorough  education^  quite  equal  to  that  given  by  our 
best  colleges.  He  should  have  a  complete  training  in  biology,  with 
especial  emphasis  having  been  placed  upon  his  studies  in  comparative 
morphology,  so  as  to  be  familiar,  as  far  as  possible,  with  the  vertebrate 
skeleton  and  topogiaphical  anatomy,  to  include  more  particularly  the 
study  of  the  superficial  muscles  of  vertebrates.  He  should  have  such 
a  conception  of  physics  as  to  be  able  to  decide  upon  the  possible  and 
the  impossible  in  animal  postures.  In  a  way,  he  should  be  a  good  ar- 
tist, be  enabled  to  use  the  photographic  earner^  and  make  intelligent 
sketches  of  animals  of  all  kinds  and  their  natural  haunts.  He  should 
be  fully  abreast  ot  the  times  in  all  taxidermic  technique  per  se^  and 
possess  fine  mechanical  skill. 

As  full  a  knowledge  as  can  be  attained  of  the  habits  of  animals  from 
personal  observations  should  be  added,  as  well  as  a  constitutional  de- 
sire to  become  familiar  through  current  literature  of  all  advances  made 
from  time  to  time  in  his  art,  Jind  a  healthy  ambition  to  ever  utilize  them 
and  improve  upon  the  same. 

»So  far  as  human  ability  is  concerned,  were  I  at  this  moment  called 
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u\H)u  to  decdde  an  to  the  relative  merits  of  the  talent  required  to  paint 
a  life-size  elephant,  to  sculpture  one  in  stone,  or  to  properly  preserve  one 
in  a  natural  position  and  color  so  it  would  safely  resist  the  rav^ages  of 
time  and  all  etee  that  might  injure  it,  I  should  not  hesitate  a  moment 
in  rendering  an  opinion,  for  I  should  say  it  lay  with  the  scientific  tax- 
idermie  artist.  Mind  you,  when  I  do  thus  decide  1  have  had  in  my  life- 
time, with  specimens  of  smaller  animals,  experience  with  all.  At  the 
best,  however,  the  dili'erence  is  but  of  very  small  degree,  and  yet  the 
taxidermist,  in  a  way,  should  be  master  of  both  the  art  of  the  painter 
and  the  art  of  the  sculptor,  for  frequently  he  hiis  to  use  the  brush  with 
great  fidelity  to  nature,  and  the  time  is  fast  coming  on  when  he  must 
be  able  to  build  up,  in  clay  at  least,  the  entire  forms  of  the  larger  ani- 
mals which  he  aims  to  preserve. 

Next,  it  may  be  asked.  Why  a  collegiate  education  ?  Simply  because 
I  believe  a  man  in  any  calling  is  a  better  uuin  in  every  way  for  having 
received  the  four  years'  training  which  a  university  gives  him.  And 
surely  neither  the  taxidermist,  nor  the  artist,  nor  the  si'ulptor  offer  any 
excei)tion  to  the  rule.  Moreover,  everything  that  the  skilled  taxider- 
mist would  acquire  in  a  college  course  would  materially  assist  him  in 
his  profession  in  his  subsecpient  career.  Whatever  may  have  been 
written,  and  whatever  may  have  been  said  on  the  broad  question  of 
the  college  man  versus  the  self-made  man,  it  has  been  my  experience 
that  the  kind  of  men  that  bring  our  country  the  most  desirable  recog- 
nition from  other  nations  are  those  who  have  ret^cived  a  liberal  educa- 
tion. A  taxidermist  should  be  a  good  ge  leral  biologist,  and  he  should 
pay  especnal  attention  to  the  habits  of  all  animals  in  nature;  the  geo- 
graphical ranges  of  fauna* ;  l)reeding  habits;  the  peculiar  habits  in- 
dulged inby  various  kinds  of  animals ;  their  natural  resorts  during  times 
of  feeding,  amusement,  or  conducting  their  young.  Plants  of  all  kinds 
should  with  scruxmhms  care  be  studied  from  the  taxidermist's  stand- 
point, as  well  as  the  hwalities  where  they  grow,  nature  of  surfjices  of 
the  ground,  and  all  else  presented  on  the  part  of  field,  ocean,  stream, 
and  forest.  Nothing  should  escape  his  constant  study  of  such  nmtters, 
and,  above  all  else,  he  should  cultivate  the  faculty  of  patience.  An 
impatient  man,  it  may  be  safely  said,  can  never  attain  to  the  highest 
position  the  art  has  in  its  power  of  giving  him. 

In  comi)arative  morphology,  as  I  have  said,  he  should  devote  a  great 
deal  of  tinie  to  the  skeleton  and  to  topographical  anatomy.  The  study 
of  the  skeleton  is  of  the  very  highest  importance,  as  without  a  knowl- 
edge of  it  there  is  no  hope  at  all  of  a  man  being  a  i>erfect  taxidermist 
in  all  its  varied  departments.  Normal  movements  of  the  articulatitms 
and  the  lUjamenU  that  contiol  them  should  receive  most  careful  consid- 
eration, and  no  opportunity  lost  to  study  such  matters  scientifically 
upon  all  kinds  of  aninuil  cadavers.  Specrial  drawings  made  by  the 
taxidermist  should  record  special  i)oints  observed  and  worked  out — the 
possibilities  in  normal  movements  and  xH)stures  as  exhibited  by  the 
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osseou8  system.  In  its  entirety,  however,  this  can  not  be  fully  appre- 
ciated without  a  full  knowledge  of  the  muscular  system,  for  there  are 
possible  movements  that  the  skeleton,  when  cleaned  and  dried,  is  capa- 
ble of  making,  which,  in  life,. become  impossible  from  the  operation  of 
muscles  and  tendons.  So  myology  must  be  systematically  studied 
pari  passu  with  the  subject  of  skeletology,  and  with  the  aim  constantly 
in  view  of  acquiring  a  clear  insight  into  the  normal  postures  of  animals. 

This  leads  to  the  consideration  of  the  question  of  correct  form,  and 
to  acquire  that  requires  prolonged  research  and  study  upon  the  entire 
subject  of  topographical  anatomy.  Muscles  extended;  muscles  con- 
tracted; muscles  at  rest;  contoursformedby  the  normal  deposit  of  adi- 
pose tissue;  contours  formed  by  parts  of  the  skeleton  that  are  merely 
subcutaneous;  contours  formed  by  the  presence  of  glands  of  all  kinds, 
of  sesamoidal  bones,  cartilages,  and  every  other  structure  that  may  in 
any  way  affect  the  normal  contour  of  an  animal.  To  this  must  be  added 
the  careful  study  of  all  external  characters  proper,  as  the  hair  and 
analogous  partsj  throughout  the  animal  kingdom — the  eyes  and  their 
surroundings,  the  nasal  structures,  the  mouth  of  all  vertebrates  and 
invertebrates.  .  Indeed,  there  is  not  a  point  properly  falling  within  the 
range  of  topographical  anatoinj'^in  its  very  widest  sense  that  should  be 
beneath  the  special  notice  of  the  taxidermist. 

Colors  of  parts  should  also  receive  marked  attention;  and  the  taxi- 
dermist should  keep  a  notebook  devoted  to  that  one  branch  alone. 
Never  should  an  opportunity  be  lost  to  record  by  actual  painted 
sketches  the  colors  of  every  external  anatomical  character  presented 
on  the  part  of  any  animal  whatsoever.  Zoology  itself  would  be  far  freer 
from  gross  errors  of  the  color  descriptions  of  animals  were  naturalists, 
as  a  rule,  more  careful  in  such  matters.  This  is  marked  by  the  case  in 
ichthyology  and  in  the  naked  skin-tracks  of  mammals  and  birds.  We, 
then,  are  naturally  led  to  the  question  of  drawing  and  painting;  and  no 
one  will  doubt  the  necessity  of  a  taxidermist  being  more  or  less  pro- 
ficient in  all  these  branches.  But  none  of  them  will  be  of  anv  service 
to  him  unless  the  power  be  supplemented  by  the  more  important  fac- 
ulty of  being  a  correct  observer,  and  to  be  a  correct  observer  is  to  see 
and  appreciate  things  as  they  really  exist.  Taxidermists  should  have 
a  knowledge  of  not  only  making  correct  sketches  of  all  kinds  of  animals 
and  their  haunts  and  of  plants  and  coloring  them  correctly,  but  they 
should  be  enabled  to  use  such  instruments  as  are  demanded  in  making 
reduced  drawings  correctly  from  large  subjects.  Coloring  in  oil  is  also 
of  gieat  value  in  restoring  the  tints  in  some  cases  on  the  skins  of  pre- 
served animals,  and  the  student  in  this  art  should  constantly  aim  to 
cultivate  his  sense  of  color  appreciation  and  of  the  matching  of  all  the 
various  shades. 

More  or  less  pertinent  to  this  question,  Capt.  Thomas  Brown  has 
said :  ♦ 


*  Taxidermist's  Manual,  pp.  3, 4. 
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A  knowledge  of  drawing  and  modeling  are  also  indispensable  qualifications,  to 
enable  the  stutter  to  place  his  subject  in  a  position  both  nntural  and  striking.  It  is 
the  too-frequent  practice  for  the  stuffer  to  set  tibout  pres4*rving  the  animal  without 
having  determined  in  what  attitude  he  is  to  place  it,  so  that  it  will  appear  to  most 
advantage  and  be  in  character  with  the  ordinary  habits  of  the  creature.  This  he  leaves 
to  the  last  efforts  of  finishing  his  work,  and,  consequently,  it-s  proportions  and 
character  are  likely  to  be  devoid  of  all  appearance  of  animation. 

The  first  thing,  therefore  to  be  attended  to  in  all  great  national  natural  history 
establishment's  is  to  choose  young  persons  who  are  yet  in  their  boyhood  to  be  in- 
structed in  this  art  most  important  to  science.  Their  studies  should  be  c<mimenced 
by  deep  attentitm  to  drawing,  modeling,  anatomy,  chemistry^,  while  they  at  the 
same  time  proceed  with  the  jiractical  part  of  their  art.  Every  opportunity  of  ex- 
amining the  habits  and  actions  of  the  living  subject  should  be  embraced  audits  atti- 
tudes and  general  aspect  carefully  noted.  Without  stiict  attention  to  tliese  points, 
so  manifestly  obvious,  the  art  of  preserving  animals  never  will  attain  that  degree  of 
perfection  which  its  importance  demands.  On  the  other  hand,  if  this  art  is  pursued 
in  the  manner  here  recommend«Ml,  artists  may  be  produced  who  will  fulfill  the  ob- 
jects of  their  ])rofes8ion  with  honor  to  themselves  and  advantage  to  their  country. 
Would  any  person  expect  to  arrive  at  eminence  as  a  scul])tor  if  he  were  unacquainted 
with  the  established  preliminaries  of  his  art,  namely,  drawing  and  anatomy  f  The 
thing  is  so  self-evident,  that  I  am  only  surprised  it  has  not  longagobeen  acted  upon. 
Upwards  of  twelve  years  have  elapsed  since  I  i)ointed  out  these  facts  to  the  iirofes- 
8or  of  natural  history  in  the  University  of  Edinburgh,  but  things  c<mtinue  as  they 
were  before  that  time. 

Since  Capt.  Brown  wrote  these  words,  and  very  true  ones  they  are, 
another  art  and  the  accessories  to  it  have  enormously  develoi>cd.  I 
refer  to  the  art  of  i)hotograi)hy.  Now,  if  there  be  one  thing  more  use- 
ful to  the  scientific  taxidermic  artist  than  another  it  is  a  full  practical 
knowledge  of  the  use  of  the  photographic  camera  and  all  that  directly 
pertains  thereto.  Its  application  is  most  varied,  and  is  greatly  en- 
hanced by  the  use  of  the  time  and' instantaneous  shutters.  By  the  use 
of  the  camera  the  taxid(>rmist  can  secure  subjects  that  the  unaided  eye 
and  pencil  can  never  give  him,  and  these  are  all  kinds  of  animals  in  rapid 
motion,  and  they  may  be  obtained,  after  a.  due  amcmnt  of  practice,  by 
the  use  of  the  i)hotogiaphic  camera.  One  has  but  to  study  the  superb 
series  of  photographs  obtained  through  the  indefatigable  Eadwuard 
Muybridge  to  a[)preciate  my  meaning  here.  No  tjixidermist  who  has 
any  regard  for  an  attainment  of  excellence  in  his  calling  should  neglect 
to  make  good  photographs  of  all  the  living  animals  that  he  can,  and  that 
niH)u  every  possible  opportunity.  This  should  not  be  confined  to  wild 
animals  alone,  but  to  all  the  domestic  ones  in  their  most  common  atti- 
tudes. 

HorscH,  cow^s,  dogs,  cats,  pigs,  and  all  the  barnyard  fowls  should  by 
no  means  be  beneath  his  notice.  They  should  also  be  taken  from  many 
points  of  view,  1  might  say  from  every  possible  point  of  view,  and  then 
be  nearer  what  the  taxidermist  really  needs  in  his  work.  He  should 
carefully  keep  a  series  of  large-sized  and  suitable  scrapbooks  wherein 
all  his  photographs  should  be  carefully  inserted,  together  with  his 
sketches,  and  everything  of  the  kind,  with  their  full  histories  and  notes, 
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etc.,  recorded  upon  opposite  pages.  Photographs  should  be  made  also 
of  plants  of  all  kinds  directly  in  the  places  where  they  occur  in  nature; 
also  the  resorts  of  animals  of  every  description;  birds'  nest^j  and,  in 
short,  every  possible  natural  subject  and  creature  and  locality  that  the 
taxidermist  may  be  called  upon  to  reproduce  in  his  workshop.  He 
should  also  make  photographs  of  dissections,  the  skeletons  of  animals, 
models,  and  designs,  and  of  dead  animals.  Ever  should  it  be  promi- 
nently before  his  mind  that  one  of  the  greatest  of  all  taxidermical  de- 
siderata is  the  obtaining  of  good  models  of  all  kinds  and  descriptions, 
and  models  true  to  nature  in  every  sense  of  the  word.  Frequently 
artists  who  are  correct  observers  and  portrayers  of  animals  make  fine 
illustrations  of  them,  either  in  the  form  of  colored  or  uncolored  prints, 
and  these  the  taxidermist  should  secure  for  his ''note  book"  when- 
ever he  possibly  can. 
On  this  XK)int  Mr.  Staebner  has  very  truly  remarked  :* 

It  woald  seem  almost  superfluous  to  insist  ou  tbo  value,  nay  tbe  abnolute  neces- 
sity, of  good  illustrations  as  aids  to  the  taxidermists,  were  it  not  that  the  impor- 
tance of  the  subject  appears  to  be  hardly  yet  fully  appreciated  by  many  of  the  very 
ones  to  be  most  benefited. 

There  was  a  time,  now  happily  past,  as  the  work  exhibited  by  this  association 
abundantly  proves,  when  individuals  who  mounted  birds  and  animals  (as  their  cards 
set  forth)  were  content  to  ram  a  hide  full  of  packing  material,  sew  it  up,  and  call 
the  efi^gy  by  ibis  or  that  name,  according  as  this  or  that  animal  was  desired.  The 
degree  of  monstrosity,  if  it  may  be  so  termed,  thus  produced,  was  in  inverse  ratio 
to  the  care  of  the  workman  for  his  art  and  his  knowledge  (often  scant  enough)  of 
the  external  appearance  of  the  animal  he  was  attempting  to  reproduce.  These  mon- 
strosities of  taxidermy  are  still  to  be  seen  in  many  of  our  juiblic  museums,  where,  let 
UB  hope,  they  at  least  serve  thex)urpose  of  teaching  the  younger  generation,  how  not 
to  do  it. 

As  in  aU  other  departments  of  human  a<;tivity,  so  in  this  is  the  skilled  workman 
plainly  superseding  the  unskilled,  and  the  class  of  work  thus  becominjf  more  and 
more  a  source  of  pride  and  satisfaction.  The  man  with  a  love  for  his  art,  necessa- 
rily something  of  a  naturalist  and  witn  a  naturalist's  care,  anxious  about  the  correct- 
ness of  all  the  details  of  his  work,  nuist  utilize  all  the  aids  at  his  c(miniand,  and  of 
these  aids  accurate  drawings  and  paintings  occupy  tho  chief  ])lace.  These  are  the 
taxidenuist's  works  of  reference  to  which  he  goes  for  information  precisely  as  an- 
other goes  to  his  encyclopedia,  since  the  ability  is  given  to  no  man  to  carry  all  the 
minute  points  of  an  animal's  external  appearance  in  his  niind.  That  the  representa- 
tions for  this  purpose  should  be  what  are  strictly  understood  as  works  of  art  is  obvi- 
ously unnecessary. 

The  object*  to  be  secured,  however,  and  which  they  should  possess  to  meet  the 
requirements  of  the  case  are:  (1)  accuracy  of  outline;  (2)  truthfulness  of  attitude, 
and  (3)  in  order  of  importance,  correctness  of  coloring,  and  in  so  far  as  they  conform 
to  these  things  are  they  already,  by  just  so  much,  works  of  art.  What  is  technically 
known  as  artistic  effect  should  here  be  a  secondary  consideration.  Having  secured 
the  first  three  essential  points,  attention  may  be  given  to  the  last. 

In  the  case  of  rare  animals  such  representations  as  is  well  known  are  the  sole  reli- 
ance of  the  taxidermist.  That  they  have  a  value  even  in  the  ease  of  more  familiar 
animals  may  be  instanced  by  the  case  of  the  walrus.    The  jiictures  of  this  mammal 

*  Staebner,  F.  W. :  Note  on  the  value  of  animal  illustrations  to  taxidermiittt.  Third 
Ann.  Rep.  Society  of  American  Taxidermists,  1882-^83,  pp.  72-74. 
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ID  a]l  the  profeesed  works  on  zoology  and  natural  history,  even  in  bo  good  and  gen- 
erally correct  a  work  us  Brehm,  are  glariugly  false,  and  it  is  only  within  the  last 
few  years  that  anything  approaching  tnithful  representations— fignres  drawn  from 
observation  instead  of  copies  of  previous  drawings  originally  evolved  from  the  artist's 
"  inner  consciousness" — have  been  given  us,  and  so  it  happens  that  of  mounted  speci- 
mens of  the  walrus  showing  the  true  appearance  of  the  animal  almost  the  only  ones 
at  the  present  time  are  the  one  at  Cambridge,  and  that  other  at  the  United  States 
National  Museum  mounted  by  Mr.  Homaday.* 

How  often  has  a  painstaking  taxidermist  wished  for  a  means  of  refreshing  his  rec- 
ollection on  some  little  matter  of  detail  concerning  a  creature's  anatomy,  and  been 
obliged  to  finally  guess  at  it  because  of  the  lack  of  adequate  illustrations.  Let  me 
not  be  understood  as  descrying  the  assistance  afforded  by  z(>ological  gardens.  It  is 
Just  here  that  they  come  into  play,  and  as  it  is  better  for  the  taxidermist  to  observe 
at  first  hand,  so  these  are  even  better  than  drawings  for  reference ;  but  the  fact  is 
they  are  far  from  being  readily  accessible  at  best  in  this  country,  and  in  the  few 
instances  in  which  this  objection  does  not  apply  the  variety  of  specimens  which 
they  contain  is  too  limited,  so  that  we  are  still  compelled  to  supplement  them  by  a 
more  ready  source  of  information,  and  thus  we  fall  back  upon  pictorial  representa- 
tions as  on  the  whole  inxmt  convenient.  As  above  implied,  however,  these  represen- 
tations must  be  taken  from  life  by  skillful  hands,  and  must  give  us  the*  animals  as 
they  look,  and  not  as  the  artist  thinks  they  ought  to  look. 

But  in  order  that  we  may  have  such  we  must  encourage  those  who  work  in  this 
line — ^the  Landseers,  the  Barycs,  the  Wolfs,  the  Spechts,  etc.,  whom,  under  a  change 
of  name,  we  have  in  this  country  iu  the  Beards,  the  Kemeyses,  etc.  We  must  make 
it  profitable  for  them  to  undertake  the  work  we  so  much  need,  and  if  we  have  the 
good  of  taxidermy  at  heart,  if  we  have  faith  in  its  capabilities  as  an  art  we  will  do 
this,  for  in  so  doing  we  are  helping  it  and  ourselves  as  well  as  them. 

In  The  Auk  for  April,  1891,  the  present  writer  published  a  letter  en- 
titled "  Camera  notes  for  ornithologists,"  which,  not  being  of  very- 
great  length  and  quite  in  line  with  the  views  just  quoted  above,  will, 
I  think,  bear  repeating  here,  and  enlarging  upon  a  little  further  along. 
I  said: 

At  the  last  congress  of  the  Aniorican  Ornithologists'  Uniou  there  were  exhibited 
many  photograjihs  of  all  sort*  of  ornithological  subjects,  and  the  majority  of  them 
were  examined  by  the  writer  with  great  care. 

For  one,  I  was  disappointed  iu  the  results  arriv»^d  at  by  the  authors  of  the  most 
of  them,  as  there  ax)pearedto  be  such  a  total  absence  of  any  practical  result  attained. 
Among  the  best  that  I  saw  were  some  taken  by  Dr.  Edgar  A.  Meams,  but  even  those, 
the  work  of  a  most  painstaking  naturalist,  did  not  come  up  to  what  the  camera  is 
capable  of  performing  for  practical  ornithology.  Little  or  nothing  is  to  be  gaiued 
in  this  latter  direction  by  photographing  bunches  of  game  or  badly  mounted  speci- 
mens and  similar  subjects.  Any  tyro  can  accomplish  as  much  as  that,  and  orni- 
thology not  be  called  upon  to  thank  him  for  it. 

In  the  present  communication  it  is  the  writer's  object  to  relate  some  personal 
experiences  which  may  be  of  assistance  to  those  interest€».d  in  this  line  of  work. 

Now,  in  the  first  place,  as  to  some  of  the  objects  to  be  attained:  There  are  a  num- 
ber of  these.  We  may  desire,  for  example,  a  sharp,  clear  photograph,  which  either 
maybe  natural  size  or  may  present  the  subject  reduced,  for  the  use  of  the  lithog- 
rapher, iu  order  to  place  iu  the  latter*s  hands  an  accurate  lignre  to  be  copied  ou  to 
stone,  and  the  plates  printed  therefrom  to  be  used  for  illustrative  ])iir]ioses.     The 

*  In  this  coimectiou  see  the  various  figures  of  the  walnis  illustrating  the  present 
report.  Plates  lxxxv,  lxxxvi. 
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subject  limy  be  a  bird,  its  young,  or  its  nest,  or  a  dissection  of  a  bird,  or  its  skele- 
ton, or  its  eggs,  and  so  on  indefinitely.  Owls  present  to  many  artists  difficalt  sub- 
jects to  draw  satisfactorily,  but  there  is  no  reason  wby  we  should  not,  by  the  aid  of 
the  camera  and  a  5-by-8  plate,  for  a  small  sum,  and  in  very  short  order,  have  ready 
for  the  lithographer  a  life-size  figure,  and  a  perfectly  accurate  one,  of  such  a  species 
as  Nycinla  aeadica^  or  upon  a  similar  plate  a  handsomely  reduced  figure  of  Bubo  Hr- 
g%H\anu$.  Again,  by  varying  onr  material,  colored  figures  are  easily  obtained  for 
like  purposes.  Photographs  of  this  character  may  also  be  used  to  make  wood  cut« 
from,  or  they  may  be  reproduced  by  some  of  the  various  styles  of  *' process  work." 
Yet  another  object:  We  may  desire  to  produce  by  the  aid  of  a  camera  an  accurate 
figure  of  any  of  the  above-mentioned  subjects  from  which  an  electrotype  can  be 
directly  made.  This  also  is  now  easy  of  accomplishment,  and  such  illustrations 
meet  a  vast  variety  of  needs  in  descriptive  ornithology.  These,  then,  are  some  of 
the  principalobjiectH  to  be  attained,  viz,  clear,  accurate  figures,  either  life  size  or 
reduced  to  any  desired  size,  and  either  plain  or  colored,  which  (by  the  use  of  difier- 
ent  materials)  can  be  used  at  once  by  either  the  lithographer,  the  wood  engraver, 
the  "process  worker,*'  or  the electrotyper. 

Your  material  must  be  the  best  in  all  particulars.  I  use  a  large,  first-class,  quick- 
working  lens;  a  Blair's  camera  for  the  5  by  8  plate;  the  iroh  and  oxalate  developer, 
using  the  chemically  pure  material  (filtered);  bichloride  of  mercury  and  ammonia 
for  intensifying,  etc. 

Our  method  of  procedure  can  best  be  illustrated  by  a  few  exam])les.  Say  we  wish 
to  reproduce,  life  size,  a  hawk's  egg.  Suspend  on  the  wall  opposite  and  under  the 
strong  sunlight,  a  smooth,  half-inch  pine  board;  cover  this  with  white  blotting 
paper,  held  on  with  some  half  dozen  artists'  thumb  tacks.  Of  course  your  egg  is  to 
be  blown  and  not  show  the  opening.  Next  you  decide  whether  or  no  you  desire  it 
to  throw  a  shadow;  if  you  do,  yon  simply  fasten  it  to  the  blottiug  ])aper  with  a 
small  piece  of  soft  wax,  exposing  to  the  camera  the  side  you  wish  represented ;  if  yon 
do  not,  you  insert  a  piece  of  wire  a  few  inches  long  into  the  board  and  per)>endicular 
to  it,  and  fasten  the  e^g  to  the  end  of  it  with  a  soft  piece  of  wax.  Place  a  bucket 
of  water  on  the  floor  under  the  egg,  in  case  the  specimen  should  accidentally  drop 
off.  Focus  the  egg  natural  size  and  sharp  on  the  ground  glass  of  your  camera;  this 
may  be  ascertained  by  a  pair  of  calipers,  comparing  the  actual  length  of  the  egg 
with  its  image  upon  the  ground  glass.  Insert  your  smallest  diaphragm  and  expose, 
the  time  of  exposure  being  governed  by  your  fonuer  experiences.  1  prefer  Seed's 
dry  plates.  They  give  excellent  results.  After  developing,  unless  you  get  a  very 
strong  negative  it  is  always  best  to  intensify  your  plate,  and  this  is  done  by  the 
usual  mercury  and  ammonia  process.  Now,  if  you  wish  an  uiu'ulored  figure  to  be 
lithographe<l,  or  woodcut,  or  for  some  of  the  special  processes,  you  must  print  on  the 
best  ready  sensitized  albumen  paper,  toning  the  print  haudHomely  afterwards.  On 
the  other  hand,  if  you  desire  a  colored  figure,  you  must  print  on  plain,  t.  «?.,  non- 
albumenized,  sensitized  paper,  and  afterwards  color  the  print  by  hand  with  New- 
ton's water-colors  from  the  specimen.  Pure  white  eggs  stand  out  well  when  pho- 
tographed against  black  velvet  or  crape;  this  also  applies  to  some  sknlls  and  other 
osteological  s]>ecimens,  when  they  are  cleaned  to  a  state  of  gliHteuiug  whiteness. 

Such  a  procedure  defines  the  outlines  well  for  the  engraver. 

When  we  come  to  the  photographing  of  birds,  living  birds,  for  the  purpose  of 
obtaining  the  iiroper  kind  of  figures  that  cjin  be  used  for  the  various  methods  of 
reproduction  now  in  vogue,  we  enter  upon  a  field  where  one  can  display  no  end  of 
patience,  tact,  and  ingenuity.  It  will  be  a  long  day  before  the  writer  will  forget 
his  experience  in  obttiining  a  photograph  of  a  live  screech  owl.  Three  times  I 
walked  half  a  mile  from  the  house  where  I  could  get  a  sky  background  for  him  on 
the  summit  of  a  hill,  where  an  old  natural  stump  was  also  to  be  found  to  serve  as  :i 
perch  for  him.  Just  as  good  a  result  can  be  obtained  by  photographing  your  bird 
in  your  studio  with  a  sheet  for  a  background,  and  then  you  may  choose  any  kind  of 
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perch  yon  desire,  from  a  museum  T  to  the  limb  of  a  rugged  old  piDe  with  the  cones 
and  spines  on. 

Right  here,  however,  I  desire  to  mention  a  process,  no  doubt  already  known  to 
many,  for  which  there  is  no  end  of  use.  Say  you  have  obtained  a  fine,  intensified 
negative,  the  subject  being  a  bird  caught  in  the  act  of  some  habit  peculiar  to  it.  You 
wish  to  obtain  a  good,  strong,  accurate  outline  figure  of  it,  from  which  an  electro- 
type can  at  once  be  made,  to  serve  as  an  illustration  for  some  article  upon  which  yon 
may  be  engaged.  Make  a  print  from  the  plate  upon  plain,  nonalbuminized,  sensi- 
tized paper.  Remove  the  print  to  the  durk-room  and  wash  out  the  silver  from  it 
thoroughly.  You  may  tone,  but  it  is  not  absolutely  necessary  unless  there  is  very 
considerable  detail  in  your  figure.  Dry  the  print  in  the  dark,  and  keep  in  a 
perfectly  dark  place  until  evening.  When  evening  comes  complete  your  work 
under  a  good  lamp  where  the  direct  rays  do  not  fall  upon  your  print.  Pin  this  lat- 
ter out  on  a  small  drawing-board  with  artiste'  thumb  tacks,  and  then  with  a  map- 
ping-pen (No.  291,  Gillott's)  and  Higgins'  American  drawing  ink  carefully  ink  over 
by  lines  and  otherwise  the  outlines  of  your  figure.  In  doing  this  you  will  have  the 
opportunity  of  making  it  appear  Just  as  you  desire  your  outline  ink  sketch  to  appear 
when  it  comes  to  be  finally  printed  from  the  electrotype.  Having  carefully  com- 
pleted your  work,  immerse  the  print  fiat  in  a  tray  containing  a  saturated  solution  of 
bichloride  of  mercury.  This  in  a  moment  takes  out  all  of  the  print  except  the  ink 
outline  you  have  traced,  and  this  latter  it  leaves  upon  a  pure  white  sheet  of  paper. 
Next  dry  the  print  thoroughly  and  mount  upon  a  suitable  card.  At  a  small  cost,  a 
good  electrotype  can  be  made  from  this  figure.  Photographing  against  a  sheet,  of 
course,  takes  out  a  great  deal  that  you  do  not  want  in  your  reproduced  figure,  but 
by  the  process  just  described  you  need  not  have  a  single  point  or  line  more  than  you 
want.  It  works  admirably  where  we  wish  to  reduce  the  subject  to  any  required 
size;  in  osteological  subjects  and  in  dissections;  in  deformities  of  birds;  and  indeed 
in  dozens  of  other  casen.  To  naturalists  in  general  I  would  say  that  the  process  just 
described  is  absolutely  invaluable;  by  its  means  ready  and  accurate  sketches  are 
made  of  characters  of  country ;  of  all  sorts  of  ethnological  subjects,  as  pottery  and 
native  arts,  sometimes  so  difficult  to  draw;  of  complicated  skeletons;  of  living  ani- 
mals of  all  kinds,  and  thousands  of  other  subjects  too  numerous  for  enumeration. 

With  some  live  birds  the  following  plan  will  be  found  to  work  well:  Suspend  a 
shelf,  at  the  proper  height,  from  the  wall  of  your  studio  and  in  the  proper  light. 
This  shelf,  as  usual,  is  to  be  entirely  covered  with  white  blotting  paper,  and  ii\Hm 
its  horizontal  iiart  is  to  he  firmly  fixed  the  limb,  trunk,  or  rock,  or  turf  upon  which 
you  desire  your  specimen  to  appear.  Set  up  your  camera  and  focus  this  perch 
sharply  on  your  gi'ound-glass ;  next  ]Hitin  your  smallest  diaphragm  and  attach  your 
** pneumatic  shutter"  ready  for  instant  use.  Gently  take  your  living  bird  in  your 
hand,  smooth  it>s  feathers,  caress  it  for  a  moment  or  two,  then  quietly  place  its  head 
under  its  wing,  and  by  beginning  slowly  soon  rapidly  whirl  your  specimen  in  a  cir- 
cle. This,  as  it  were,  "put  it  Jisleep,''  but  it  will  seize  the  perch  with  its  feet,  or  rest 
quietly  on  rock  or  turf.  Place  it  as  near  as  possible  in  the  position  you  desire,  and 
stand  ready  for  a  semi-instuntaneous  picture.  Be  perfectly  quiet.  In  a  few  moments 
your  bird  gradually  comes  to,  rights  himself,  preens  u])  a  little,  looks  around,  steadies 
himself  into  a  natural  attitude,  finally  looks  himself,  and  then  more  or  less  animated. 
This  is  your  chance,  pufiHhesnap  on  him! 

UlK)n  readiug  this  over  I  find  few,  if  any,  alterations  to  make,  and 
since  it  was  written  I  have  succeeded  in  obtaining  not  a  few  good  fig- 
ures according  to  its  directions,  some  of  which  are  republished  as  illus- 
trations in  the  present  paper  and  will  be  described  a  little  later. 
There  is  one  thing,  however,  that  needs  notice,  and  in  order  to  get  a 
good  electrotype  or  stereotype,  it  is  not  necessary  to  proceed  as  above 
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given,  for  we  can  8inii>ly  make  a  blue  print;  that,  as  we  know,  can  be 
done  in  a  few  moments,  and  is  a  finished  picture,  /.  e,j  does  not  require 
toning  and  fixing.  Then  trace  what  you  desire  to  appear  on  your  blue 
print  as  directed,  and  bleach  out  with  a  saturated  solution  of  bicarbo 
nate  of  potash.  This  gives  you  a  bhick  and  white  drawing  of  any  finish, 
according  to  the  labor  you  may  desire  to  put  upon  it,  and  is  the  workiDg 
drawing  now  so  commonly  used  for  newspaper  cuts;  but  when  printed 
upon  the  best  paper,  for  the  resulting  electrotype  or  stereoty|)e  ftir- 
nishes  an  excellent  drawing  for  a  variety  of  purposes,  and  a  very  useful 
one  for  the  working  naturalist  and  practical  taxidermist. 

Blotting  paper  in  large  sheets  makes  a  far  better  background  than 
a  sheet,  and  you  may  use  it  pure  whit€,  or  blue,  or  gray,  according  to 
the  eflect  you  desire  to  produce.  Your  subject  should  be  well  in  front 
of  the  backgi'ound,  and,  if  possible,  so  far  in  front  as  to  avoid  a  shadow 
being  thi'own  upon  it.  Pictures  thus  taken  out  of  doors,  on  clear,  bright 
days,  are  generally  excellent. 

Returning  now  to  the  requirements  of  the  skilled  taxidermist,  I  have 
said,  and  Capt.  Brown  supi)orts  me  in  it,  he  should  have  such  a  knowl- 
edge of  physics  and  chemistry  as  will  assist  him  in  the  case  of  the  tirst 
in  deciding  upon  the  possible  and  impossible  in  the  matter  of  the  atti- 
tudes of  animals,  and  to  some  extent  in  the  surroundings,  as  m  the 
rock  work,  etc.,  now  extensively  used  in  reproducing  large  groups. 
With  respect  to  chemistry  he  shimld  be  so  much  master  of  its  general 
principles  as  to  be  enabled  to  practically  apply  it  to  the  action  ana 
composition  of  preservatives  for  the  preservation  ot  every  description 
of  animal  tissue.  Not  only  that,  but  such  a  knowledge  will  be  useftil 
to  him  in  experimenting  with  the  i)reservation  of  many  kinds  of  plant 
growths  and  kindred  structures.  For  instance,  I  have  recently  been 
shown  specimens  of  the  leaves  of  some  varieties  of  trees  that  had  been 
gathered  in  nature  and  so  perfectly  restored  that  there  was  no  very 
great  depreciation  in  them,  either  of  form  or  color,  and  the  effect  when 
properly  done  is  most  excellent. 

Fruits  are  now  irequently  reproduced  by  the  methods  of  the  plastic 
cast,  and  are  so  i)erfect  sis  to  absolutely  deceive  the  most  critical  of 
observers.  The  persimmons  in  the  Raccoon  Group  in  the  National 
Museum  were  manutactured  in  that  way,  and  it  is  ])y  no  means  an  easy 
txisk,  aided  by  the  eye  alone,  to  distinguish  them  from  the  originals. 

This  brings  us  to  the  <iuestioii  of  the  various  modes  of  modeling,  and 
here  is  one  of  the  branches  of  the  taxidermic  art,  upon  which  too  great 
an  amount  of  skill  and  ingenuity  can  not  well  be  expended.  Ilere  all 
the  acquirement's  of  the  art  student  in  taxidermy  can  be  ai)plied  and 
nothing  lost  by  the  labor.  It  involves  the  application  of  all  his  knowl- 
edge of  anatomy,  his  technique,  his  taste,  and  indeed,  nearly  everything 
which  it  has  been  recommended  above  for  him  to  prepare  himself  m. 
He  should  be  able  to  make  casts  of  both  vertebrates  and  invertebrates 
in  plaster  of- Paris;  he  should  be  familiar  with  the  various  methods  now 
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SO  generally  in  use,  of  the  reproduction  of  many  of  the  smaller  animals 
in  the  different  kinds  of  phastu;  material;  he  should  be  an  adept  in  the 
use  of  clays,  wax,  wood,  and  other  materials  for  the  restoration  of 
parts.  In  short,  now  that  taxidermy  is  a  rapidly  i)rogres8ing  art,  the 
advanced  students  and  representatives  of  it,  require,  I  think,  no  word 
firom  me  here  to  stimulate  them  to  keep  abreast  of  the  many  improve- 
ments taking  xdace  in  it.  Among  other  things  it  should  be  the  aim  of 
taxidermists  to  establish  in  this  country  at  least  several  good  soci-. 
eties,  where  from  time  to  time  th(^y  could  meet  and  exhibit  the  most 
recent  successes  in  their  art.  Where  papers  could  be  read,  and  the 
work  of  individuals  generally  compared.  Organization,  in  other  words, 
I  must  believe,  would  at  the  present  stage  of  the  art's  development,  be 
a  benefit. 

The  writer  of  this  i)aper  has  ever  been  a  strong  advocate  of  the 
establishment  of  large,  thoroughly  equipi)ed  Government  institutions 
of  learning  or  universities,  and  of  the  nation's  duty  to  educate  in  the 
best  i>ossible  manner  her  aspirants  in  the  dinerent  departments  of 
science  and  art.  What  a  national  safeguard  it  would  be  in  such  a 
profession,  for  exani])Ie,  as  medicine;  what  a  source  of  stimulation  to 
Buch  an  art  as  taxidermy  ?  I  weigh  my  words  well,  when  I  say  that  if 
such  an  instituticm  could  annually  graduate  in  this  country  50  thor- 
oughly educated  and  skilled  taxidermists,  it  would  in  time,  far  more 
.  heavily  redound  to  mir  national  credit  than  much  else  I  could  name 
which  our  Government  indulges  in.  Apply  it  to  all  the  arts  and 
sciences,  and  we  would  command  the  respect  of  every  nation  of  the 
globe,  and,  better  than  this,  it  would  be  that  kind  of  respect  which 
skill,  knowledge,  and  culture  always  brings,  and  whi(?h  brilliant  dis- 
play of  warships,  guns  and  warism  can  never  inspire. 

Let  us  pass  next  to  the  consideration  of  the  question  of  some  of  the 
results  now  attained  to  by  modern  taxidermists  ni  the  preserving  of 
animals  for  museum  exhibition.  Here  we  meet  with  at  the  very  out- 
start,  a  phase  of  the  art  in  which  the  workers  at  the  U.  S.  National 
Museum  have  kept  tlieinselves  fully  abreast  with  the  advances  nmde 
in  it.  Recently  some  beautiful  work  has  been  turned  out  here,  espe- 
cially in  the  line  of  single  specimens,  as  well  as  groups,  of  marine  in- 
ve;  tebrates  for  the  World's  Columbian  Exposition  at  Chicago. 

Take,  for  exam])le,  such  an  elegant  reproduction  of  an  Octopus  as  is 
Kaown  in  Plate  xv  ( 0.  vulgaris).    Tliis  triumph  in  the  matter  of  an  exact 
nodel,  perfectly  prcs(»rved,  of  a  large  soft  invertebrate  animal  is  ae- 
i   complished  through  the  use  of  the  plaster  mold,  and  gelatine  cast, 
now  so  successfully  ])rought  t-o  such  perfection.     Under  the  careful 
upervision  of  Mr.  F.  A.  Lucas,  whom  1  must  thank  here  for  the  selec- 
tion of  the  six  specimens  illustrating  this  di^partment,  the  proper  speci- 
mens are  first  pic^ked  out  from  th(».  collection  or  arc  chosen  from  plates, 
and  pass  next  in  order  to  the  most  skilled  modellers,  casters,  and  color- 
ers.    Of  the  series    1    here  present,  Mr.  A.  II.  Baldwin  has  made  the 
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models  after  the  drjiwings  of  various  artists  which  will  be  hereinafter 
meutioned.  After  a  model  has  been  miide,  a  mold  is  next  taken,  and 
from  it  a  gelatine  cast  is  secured  which  later  is  finally  trimmed  to  life, 
and  faithfully  colored  to  nature.  Mr.  J.  W.  Scollick  is  re8i)onsible  for 
the  delicate  manipulation  required  in  securing  accurate  molds  and 
castings  from  the  models,  and  then  they  once  more  i>as8  to  Mr.  Bald- 
win's hands  to  be  colored.  After  this  operation  and  when  i)erfectly  dry, 
they  may  either  be  tastefully  mounted  upon  properly  tinted  pieces  of 
small  boards  of  a  suitable  kind  of  wood,  dressed  down  t^)  a  right  thick- 
ness, or  they  may  play  their  part  in  a  group,  wherein  all  the  natural 
surroundings  of  such  creatures  are  reproduced,  save  the  element  in 
which  they  exist.  This  specimen  of  Octopm  vulgariH  was  based  on  the 
figure  given  by  Yerany,  as  was  also  the  models  o^  Sepia  officinalU^ 
shown  in  Plate  xvi  and  in  one  of  Histioteuthh  honelliana^  shown  in 
Plate  XVII,  and  so  may  be  relied  upon  as  being  more  or  less  true  to 
nature. 

Unless  one  has  seen  one  of  these  finished  gelatine  ca^sts  of  such  an 
animal  as  an  Octopus,  it  is  hard  to  realize  what  a  perfect  represen- 
tation it  gives  us  of  the  living  animal;  and,  the  cast  being  perfectly 
pliable,  much  as  is  the  best  of  good  rubber,  it  still  further  enhances 
the  resemblance  to  the  original.  But  to  ])roduce  this,  requires  skill 
and  art  of  a  very  high  order  at  nearly  every  step  of  the  process.  In 
the  first  i)la(!e,  if  we  are  to  model  from  a  drawing,  that  drawing  must 
be  known  to  be  ac(5urate;  if  we  model  from  a  sijecimen,  we  must  be 
sure  about  placing  it  in  a  posture  that  the  animal  is  known  to  habitu- 
ally assume.  Great  skill  is  next  required  in  niaking  a  perfect  model 
or  copy  of  the  design  or  specimen,  and  then  it  goes  without  saying 
that  it  isonly  through  long  exi)erience  and  care  that  the  necessary  molds 
and  casts  are  obtained.  Much  depends  at  last  ui>on  the  ability  of  the 
artist  to  faithfully  color  the  result  of  all  the  i)revi()us  efforts;  that  is, 
the  trimmed  cast.     Hornaday  has  said  in  his  work  on  Taxidermy: 

For  irregular-  objects,  the  working  of  a  gelatiuo  mold  is  ]>crf«*ction  itH»»lf.  It 
yields  gracefully  in  coiuiug  out  of  the  uudercutM  and  around  ('orn<'rs,  takes  every 
detail  perfectly,  and  in  the  jacket  its  shape  is  always  th«  same.  A  careful  operator 
can  make  from  twenty  to  fifty  c<»pies  of  a  cast  in  a  single  mold  boforo  its  loss  of 
sharpness  necessitates  its  abandonment  (p.  267). 

Hornaday's  brief  chai)ter  on  the  making  of  molds  and  casts  in  the 
volume  just  quoted  is  one  of  the  most  useful  and  vahiahle  in  the  b(M>k. 

in  passing,  1  am  tempted  to  say  here  that  the  Cuttletishes  to  which 
this  Octopus  belongs  are  the  most  highly  organized  members  of  the  class 
of  animals  constituting  the  Cephalopoda.  As  the  MaJahiaAhcy  were 
fully  recognized  by  Aristotle  over  three  hundred  yi^ars  before  Christ.  Of 
their  distribution,  Nicholson  has  said  that — 

They  are  all  marine,  active,  rapacious,  an<l  carnivorous  in  their  habits,  swimming 
vigorously  by  meaus  of  the  jets  of  water  emitted  from  the  funnel,  or  in  an  opposite  di- 
rection by  meaus  of  fins,  aud  creeping  about  the  sea  bottom  by  means  of  the  ]irehensi1o 
arms,     ^ome  forms  (such  as  the  (h'topodid<v a\n\  Sepia)  are  essentially  littoral  animals. 
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fteqnenting  shallow  seart,  liviu^  in  the  vicinity  of  the  land,  and  specially  affecting 
Tocky  l>ott-oui8.  Others  (such  as  Tremoctopus,  Sepiola,  Argonauta,  Spirula^  Arvhiteu- 
thU,  OHjfchoteuthiH,  etc.)  are  ])elagic  animals,  living  in  the  open  ocean,  often  far 
from  land,  and  swiuiniing  at  or  near  the  siirfaice.  Though  more  varied  as  regards 
their  specific  and  generic  ty]»eH  in  the  warmer  seas  of  the  glohe,  cattlcfishes  are 
fisimd  in  almost  all  Heas,  and  arc  HometimeH  extremely  numerous  individually  even 
in  the  colder  oceans.  It  seems  also  certain  that  our  present  knowledge  as  to  the 
pelngic  forms  is  only  very  imperfect.  As  to  their  dimensions,  none  are  extremely 
minute,  and  some  attain  truly  gigantic  dimensions.  Not  to  speak  of  the  fahnlous 
accoanta  of  colossal  cuttlefishes  given  hy  many  of  the  older  writers,  such  as  Pon- 
toppidan  and  Olaus  Magnus,  we  nrc  now  accjuainted  through  the  ohservations  and 
descriptions  of  scientific  witnesses,  such  as  Banks  and  Solander,  Quoy,  and  Gaim- 
mrd,  Steenstrnp,  Verrill,  etc.,  with  various  huge  cuttlefishes,  inhabiting  both  the 
Atlantic  and  Pacific  oceans.  Some  of  these,  though  only  known  hy  imperfect  spec- 
imenSy  certainly  attain  a  length  of  15  feet  or  u])ward8  to  the  body  and  head,  and 
from  90  to  40  feet  or  upwards  iu  the  long  tentacles.  All  these  giant  cuttlefishes 
np]>ear  to  belong  to  the  suborder  of  the  Devapoda.* 

These  gelatine  casts  art*  not  only  accurate  and  beautiful  objects  to 
be  placed  in  the  cases  of  any  museum,  but  they,  by  being  kept  under 
the  protection  of  glass  doors,  will  last  for  almost  an  indefinite  length 
of  time,  unalti^red  in  color  or  form.  The  range  of  the  applicabiUty  of 
fhe  gelatine  cast  is  well  nigh  infinite.  I  have  seen  fish,  frogs,  ser- 
pents, lizards,  and  similar  animals  thus  reproduced,  and  so  ]>erfectly 
that  their  faithful  portrayal  of  the  original  subjects  wa«  truly  marvelous. 
Ab  to  fruit  of  all  kinds,  it  <'an  be  imitated  so  closely  that  sometimes, 
by  the  aid  of  the  eye  alone,  one  can  not  coirectly  de<»i<le  between  the 
original  and  the  copy  tbus  made. 

For  the  jiresentation  of  form,  color,  and  general  character,  such 
reproductions  of  animals  as  the  common  Squid,  shown  in  Plate  xvi,  ainl 
the  HiHtioieuthiH^  shown  in  Fig.  4,  leaves  but  little  to  be  desired  along 
such  lines.  No  one  (^an  for  a  moment  d<mbt  but  what  a  great  deal  is  to 
be  hoi>ed  for  from  this  department  of  animal  i)reservation,  and  the  en- 
couragement of  it  is  to  be  most  highly  recommende<l. 

Other  fine  successes  in  this  direction  are  shown  in  IMate  xviii.  Fig.  1, 
Plate  xviiT,  Fig.  2,  and  Plate  xix.  Plate  xviii,  Fig.  1,  of  a  specimen  of 
Polynoe  leucohyha  (somewhat  enlarged),  and  likewlae  t\\i'  GasfrolepUHn 
clavigera,  sliown  in  Plate  xviii.  Fig.  2  (somewhat  enlargetl),  are  from 
Schmarda,  both  b(4ng  very  ii^strucjtive  represcMitations  of  the  originals. 
As  is  known,  these  low  forms  bt^long  to  the  Annelida^  each  being  geiieni 
in  the  order  Poli/rJuvta  of  that  group. 

Another  beautiful  reproduction  of  an  interesting  annelid  is  shown  in 
Plate  XIX.  This  is  also  from  a  photograph  of  the  gelatine  cast  in  the 
collections  of  the  U.  S.  National  Museum  and  represents  a  specimen  of 
Ronellia  viridiH  of  the  Medit(»rranean  S(»a.  It  is  greatly  enlarged,  and 
the  model  based  upon  the  drawing  given  us  of  this  form  by  Lacaze- 
Duthiers,  who  has  rendered  an  ae(?oiint  of  this  marine  worm  in  apai>er 


*•  Nicholson,  H.  A.     Art.  "Cutthilish.'      Kncvl.  Hril.  i)!li  od.  vol.  m.,  pp.739,  740. 
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entitled  "Recherches  8ur  La  Boiiella  (Bonellia  viridis).''    (Ann.  Scien. 
Nat,  torn.  X,  Paris,  1858,  pp.  49-110,  Pis.  1-4.) 

Such  annelida  as  Bonellia  represents  belong  to  the  order  Gepbyrea, 
and,  according  to  W.  C.  Mclntosb,  "  seem  to  approach  tbe  Echino- 
derms  througb  tbe  Holotburoidea."  Tbey  are  all  marine  types,  being 
very  widely  distributed  tbrougboiit  nature,  specially  in  muddy  regions, 
some  being  frequently  found  in  univalve  shells. 

By  such  representatioiiS  as  these,  and  by  the  judicious  use  of  ex- 
planatory tables,  surelj'-  lie  museum  of  the  future  has  a  fine  field  to 
look  forward  to,  for  such  an  art  as  this  is  capable  of  classifying  in  cases, 
according  to  natural  taxonomical  schemes,  whole  groups  of  animals, 
that  heretofore  have  been  studies  only  from  the  specimens  and  from 
plates  and  drawings.  It  also  admits  of  similar  casts,  duly  colored,  of 
the  anatomical  structure  of  these  little  popularly  known  types,  and,  as 
I  have  already  said  above,  of  placing  many  of  them  in  their  cases  sur- 
rounded by  reproductions  of  the  objects  of  their  several  environnients 
in  nature. 

Passing  next  to  the  art  of  taxidermy  as  applied  to  crustaceans  we 
are  confronted  with  an  entirely  different  problem  than  the  one  of  which 
we  h<ave  just  been  speaking.  And,  as  the  writer  has  had  no  personal 
experience  of  the  kind,  it  is  with  no  little  pleasiu^e  that  I  find  a  brief 
but  able  article  on  this  subject  by  my  friend  Mr.  F.  A.  Lucas,  and  from 
it  1  here  quote  such  i)arts  as  are  in  keeping  with  the  present  paper,  by 
which  I  mean  that  the  outstanding  difticulties  will  be  indicated  while 
the  technique  of  the  art  will  be  omitted. 

Lucas  has  said : 

Mounting  of  crnbs,  lobsters,  and  other  crustaceans  is  somewhat  of  a  thankless  taak, 
requiring  an  outlay  of  considerable  time  and  trouble  to  arrive  at  roMult^  at  all  satis- 
factory. At  first  sight  it  would  seem  an  eany  matter  to  mount  an  animal  whose  form 
is  determined  beforehand,  but  a  little  trial  develops  the  fact  that,  like  brinpng  up 
children,  it  is  much  easier  in  theory  than  in  practice.  As  crustaceans  dry  they  be- 
come very  brittle,  and  the  small  legs  and  delicate  feelers  break  only  too  readily. 
Worse  than  all,  the  beautiful  colors  with  which  these  creatures  are  adorned  while 
living  fade  rapidly,' and  the  only  way  in  which  they  can  be  renewed  is  by  a  dex- 
trous use  of  paint.  Therefore  the  great  requisites  for  mounting  crustaceans  are  a 
careful  touch,  a  good  eye  for  cobirs,  and  some  knowledge  of  the  proper  methods  of 
applying  them.  The  preparation  of  crustaceans  i^  a  little  peculiar,  inasmuch  as,  in- 
stead of  the  skin  being  removed  from  the  )>ody,  the  body  is  remove<l  piecemeal  from 
the  skin.     *     *     » 

*  *  *  Crustaceans  may  be  mounted  either  on  plain  pedestals  or  on  artificial 
rock  work,  according  to  the  ]>urj)ose  they  are  to  servo,  and  in  any  case  they  should  be 
kept  out  of  the  dust  as  far  as  possible,  since,  owing  to  their  fragile  nature,  they  are 
very  difticult  t<»  clean.* 


'  On  the  Mounting  of  Crustaceans.  Third  Annual  Report  of  the  Society  of  Ameri- 
can Taxidermists,  i)p.  74-77,  1882-'8i-J.  As  it  is  a  fact  (juitc  as  well  known  to  every 
one  interested  in  the  matter  as  it  is  unfortunate,  that  The  Society  of  AnuMican Taxi- 
dermists no  longer  has  any  existence,  I  will  here  make  a  bibliographical  note  of 
the  two  former  rejtorts  of  that  society  for  the  benefit  of  those  who  may  desire  to  con- 
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In  time  we  must  believe  that  the  ])histie  im^thcxl  as  deacribed  above  for 
invertebrates  will  come  to  be  generally  used  for  crustaceans  as  well. 
There  is  no  reason  that  I  can  at  present  see  that  it  should  not,  and  every 
reason  that  it  should.  Xo  six'cimens  of  the  gi*oup  preserved  in  that 
way  have  come  to  my  attention  in  the  collections  of  the  National 
Museum  or  elsewhere,  and  so  1  have  no  plates  of  the  same  to  offer  here. 
Those  prepared  by  the  methods  re<^ommended  by  Mr.  Lucas  are  so  well 
done,  and  differ  so  little  or  not  at  all  irom  those  animals  as  they  are 
recognized  by  us  in  nature,  that  nothing  would  be  gaiue<l  by  reproduc- 
ing photographs  of  them  as  illustrations  to  the  present  rejwrt;  there- 
fore the  idea  was  not  entertained. 

This  faet  has  also  intluejiced  in  regard  to  insex;ts;  moreover,  in  the 
case  with  that  group  our  Government  has  already  published  very  full 
instructions  upon  their  mounting  and  preservation  for  museum  pur- 
poses, and  that  taxidermist  who  aspires  to  be  a  master  of  every  depart- 
ment of  his  art  can  do  no  better  than  (X>n8ult  the  admirable  treatist  s  of 
Prof.  C.  V.  liiley,  and  of  Prof.  A.  S.  Packard,  and  others  in  the  sam^ 
field. 

When  we  come  to  fishes,  however,  we  at  once  enter  upon  the  bor- 
derland of  the  taxidermy  of  the  great  realm  of  the  vertebrata,  and  for 
it  there  exists  a  not  inextensive  literature,  and  methods  and  instruc- 
tions are  found  almost  without  end. 

Fishes  seem  to  have  constituted  the  hvte  noir  of  the  museum  collec- 
tor and  the  taxidermist  for  ages  i)ast,  and  until  the  use  of  the  gelatine 
cast  came  into  vogue  their  natural  preservation  seemed  almost  hoi)eless. 
In  alcohol  many  of  them  become  shrunken,  and  a  large  percentage  part 
with  their  natural  colors  entirely.  Moreover,  the  usual  cylindrical  jars 
used  to  exhibit  them  in,  on  the  museum  shelves,  so  distort  their  forms 
to  the  eye  of  the  casual  observer  who  thus  views  them  through  the 
glass^that  another  serious  disadvantage  is  added.  To  a  large  extent, 
this  has  recently  b(»en  overcome  by  Mr.  J.  E.  Bene<lict,  of  the  Nati(mal 
Museum,  who,  by  indefatigable  patience  and  thought,  has  devised  very 
neat  appearing  glass  receptacles,  with  ])laue  surface  sides,  and  a  few 
ingenious  devices  for  sustaining  the  contained  specimens  in  more  natu- 
ral positions,  thus  largely  doing  away  with  the  aforesaid  disadvantsige. 


Biilt  tbem  in  the  future.  I  am  indebted  to  Mr.  LucaH  for  tlie  loan  of  them,  and  tbey 
are  works  of  no  little  intereHt.     Tboy  are  an  follows: 

First  Annual  Ke])ort  |  of  the  |  Society  |  of  |  American  Taxidermists.  |  —  |  March 
24th,  188(),  to  March  2r»tli,  18S1.  |  —  |  Kochester,  N.  Y.  |  Daily  Democrat  and  Chronicle 
Book  and  Job  Print,  3  West  Main  st.  |  1881.     8vo.,  pp.  3(5.     3  proecHS  idates. 

Second  Annual  Kejiort  |  of  the  |  Soriety  |  of  |  American  Tax i derm ist-s.  |  —  |  March 
25th,  1881,  to  March  21th,  18S2.  |  —  |  Compiled  by  the  secretary.  |  —  |  KocheHt4«r,  N. 
Y.  I  Judson  J.  Witball,  Hook  and  Job  Printer.  39  N.  Union  street.  |  1882.  8vo.,  pp. 
56,  with  an  announcement  and  index.    2  jdatcs. 

It  is  very  much  to  be  desired  that  this  society  should  be  reorganized,  and  that 
upon  a  basis  of  organization  of  some  one  of  our  best  societies  in  the  arts  or  sciences. 
The  need  for  such  a  society  is  great. 


394  REPORT   OF    NATIONAL    MUSEUM,  1892. 

Still,  where  alcohol  is  the  preservative  used,  there  yet  remain  the  loss 
of  color  and  the  distortion  due  to  shrinkage.  Many  authors  in  the  art 
of  taxidermy  have  suggested  in  their  works  from  time  to  time  varioas 
plans  for  the  skinning  of  fishes,  and  "  stuffing"  them  much  in  the  same 
way  that  birds  and  mammals  are  done.  But  as  a  rule,  failure  of  greater 
or  less  degree  is  generally  the  outcome  of  all  such  attempts.  I  have 
studied  collections  of  stuffed  fishes  in  many  parts  of  this  e^ountry  and 
elsewhere,  and  I  yet  have  to  meet  with  one  in  any  museum  or  private 
collection,  that  comes  up  to  what  it  ought  to  be.  We  turn  from  the 
cases  of  such  objects  with  feelings  of  anything  but  a  pleasurable  nature. 
We  hear  a  great  deal  said  about  the  beauty  of  birds,  and  they  are  beau- 
tiful, but  I,  for  one,  see  a  beauty  that  is  quite  equal  to  it  in  the  vast 
msgority  of  fishes.  Where  has  nature  a  lovelier  object  to  ofi'er  for  our 
admiration  than  a  finely  marked  adult  speckled  trout  just  as  the  fellow 
is  pulled  out  of  his  natural  element  and  lies  in  the  bright  rays  of  the 
sun,  panting  upon  a  grassy  bank?  And,  do  we  ever  see  anything  that 
\rery  much  resembles  his  incomparable  charms  in  our  miserable  dried-up 
collections  of  stuffed"  fishes!    Hornaday  has  said: 

Certaiu  it  is  that  in  nearly  every  large  zoulogical  ronsenm  the  stuifed  fishes  are 
tlie  least  attractive,  and  the  least  lifelike  of  all  the  vertebrates^  In  many  instances 
the  reptiles  are  not  far  behind  in  unsightlineHs^  although,  an  a  rule,  they  are  a  little 
more  lifelike  than  the  fishes.  In  only  one  natural  history  museum  out  of  twenty- 
seven  have  I  fonnd  a  collection  of  stuffed  fishes  Avhich  surpiissed  in  number  and 
quality  of  specimens  the  collection  of  birds  and  mammals,  and  formed  the  most 
attractive  feature  of  the  entire  museum.  That  fish  collection  is  to  be  seen  in  the 
Government  mnseum  at  Madras,  India,  and  I  have  reason  to  believe  it  is  at  present 
the  finest  of  its  kind  in  existence.  The  collection  consists  of  a  very  general  assort- 
ment of  specimens  from  the  Indian  Ocean,  and  particularly  from  the  Coromandel 
coast,  and  besides  a  large  number  of  small  spiecimens  it  also  contains  na  many  largo 
sharks,  Bkinobatidaij  and  rays  as  the  authorities  have  been  able  to  obtain  without 
duplicating  the  species. 

The  specimens  were  all  mounted  while  fresh  from  the  ocean,  which,  of  courge,  has 
been  a  great  advantage  to  the  taxidermist.  I  was  somewhat  surprised  to  learn  that 
the  taxidermist  in  question  was  an  Indian  native  named  I*.  Anthony  Pillay,  because) 
East  Indian  natives  of  all  classes  are  almost  without  exception  very  l)a<l  taxider- 
mists. Upon  being  introduced  to  Mr.  Pillay,  an  old  Mohanunedan  ^eutleman  with  a 
long  white  beard,  dressed  in  the  style  of  his  elaas,  he  very  obligiiiji^ly  exjilained  t4> 
me  his  method  of  mounting  fish  of  all  kinds.* 

Personally,  1  have  but  HI  tie  or  no  confidence  in  cultivating  the  art 
along  on  these  lines,  notwithstanding  the  measure  of  succ^ess  attained 
to  by  the  Indian  taxidermist  just  mentione^i.  For  all  large  zoiilogical 
museums  I  believe  that  ex])erimentation  should  proceed  in  the  direc- 
tion of  discovering,  if  possible,  some  ch^ar,  transparent,  preservtitive 
fluid  that  will  not  change  the  form  or  color  of  the  specimens,  ami  then 
exhibiting  them  in  such  positions  as  we  would  see  them  in  afiuaria 
and  such  tanks  containing  living  fishes  as  are  to  be  seen  at  the  exhibi- 


*  Hornaday,  W.T. :  A  New  and  Easy  Method  of  Mtmnting  Fish  Medallions.     Sec- 
ond Ann.  Kept.  Amer. Taxidermist,  1881-82,  p. :W. 
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tion  room,  the  grottos,  of  the  U.  S.  Fish  Commission  at  Washington, 
D.  C.  Mr.  Benedict,  no  doubt,  has  the  correct  idea  in  regard  to  the 
form  of  the  receptacles  tliat  should  contain  them,  and  that  is  a  very 
important  st«p  in  advance.  Added  to  this,  the  taxidermic  artist  has 
a  beautiful  field  open  to  him  in  his  methofl  of  making  plaster  ca«ts  and 
casts  of  gelatine,  upon  both  of  which  he  may  exert  his  utmost  powers 
and  ability  to  color  so  as  to  have  them  resemble  the  natural  fish  as 
closely  as  possible,  and  I  mean  the  natural  fish  immediately  after  he 
has  been  removed  from  the  water  and  wiped  dry.  The  study  of  the 
proper  colors  alone  is  in  itself  a  vast  subject,  for  they  must  not  only 
counterpart  the  natural  shades  of  the  specimens,  but  they  must  be 
selected  with  the  view  to  their  permanency  and  general  effect.  Vari- 
ous methods  of  gilding  and  silvering  upon  pla^ter-of-Paris,  gelatine 
toasts,  and  papier-mache  ones  require  careful  research  and  considera- 
tion, as  by  their  use  many  admirable  results  are  to  be  obtained. 

As  to  the  large  cartilaginous  fishes,  as  the  rays,  sharks,  and  their 
kin,  we  must  believe  that  the  processes  just  referred  to  are  at  present  the 
only  ones  known  to  us  by  which  the  living  specimens  can  be  reproduced 
with  any  marked  fidelity  to  nature  and  fit  for  a  first-class  museum. 

By  the  old  fashion  "stuffing"  method,  it  seems  quite  out  of  the  ques- 
tion, even  for  the  most  skilled  taxidermists  among  us,  to  succeed  in 
thus  preserving  a  shark's  skin,  or  that  tissue  in  the  troublesome  ray. 
They  will  not  resist  the  effects  of  time.  They  shrink,  become  distorted, 
and  finally  burst,  and  bring  only  failure  and  disrepute  upon  the  art. 
One  may  as  well  try  and  stuff'  a  soap  bubble,  and  fortunately  there  is 
no  necessity  for  either  experiment. 

In  his  usual  vigorous  style,  the  artist  I  have  last  quoted,  remarks: 

Rays  arc  the  meanest  of  all  subjectH  tbat  vex  the  soul  of  the  taxidermist.  8b un 
them  'A8  you  would  tlie  8mall])ox  or  the  devil.  Such  abominable  animated  pancakes, 
with  razor  edg«'s  that  taper  out  to  infinite  nothiu<i:ue8S,  were  never  made  to  be 
inoant«d  by  any  process  known  to  mortal  man.  To  mount  the  skin  of  a  vile  ray, 
and  make  it  really  jjcrtVct  and  lifelike,  is  to  invite  infinite  shrinkage,  rips,  tears, 
waiT^s,  defeat,  and  humiliation  at  th<»  hands  of  your  envious  rivals.  If  yon  must 
mount  a  ray,  by  all  means  get  stjuare  with  it  at  the  start.  Stuff  his  miserable  old 
skin  with  tow  or  straw,  the  more  the  better.  Ram  him,  cram  him,  **fnll  to  the  very 
jaws,*'  like  the  famous  r.vttlesnake  skin  that  taxidermist  Miles  Standish  stuffed 
**with  [)owder  and  bullets."  If  you  can  burst  him  wide  open  from  hea<l  to  tail,  by 
all  means  do  so,  and  you  may  call  mc  your  slave  for  the  rest  of  my  life.  Make  him 
uice  and  round,  like  a  balloon,  '  ud  then  no  matter  what  he  does  afterward  to  mor- 
tify anil  dis«rra<-c  you,  and  to  <lrag  your  fair  standard  in  the  dust,  you  will  always 
have  the  sjitisfactiou  of  knowing  you  are  square  with  him. 

Onc(^  when  1  was  young  and  innocent,  I  encountered  an  enonnous  ray.  He  was 
not  thrust  u])ou  me.  for  I  achieved  him^and  my  own  ruin  also — at  one  fell  stroke. 
I  mounted  him  willingly,  nay,  eag<Tly,  as  Phaeton  mounted  his  chariot,  to  show  tin* 
riMSt  of  the  world  how  all  rays  should  be  done.  I  mounted  his  vast,  expansive  skin 
over  a  clay-covered  manikin  that  had  edges  like  a  Damascus  razor,  and  I  nnide  him 
flat.  He  was  Hat  enough  to  navigate  th(»  Platte  Kiver  at  low  water,  which  even  a 
thick  shingle  can  not  do.  He  was  lifelike  an<l  likc'wise  was  a  great  triumph.  But 
almost  the  moment  my  back  was  turned  u})on  him  forever,  he  went  back  upon  me. 
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I  had  put  him  up  to  stay  put,  mo  far  as  my  part  was  concerued,  so  he  just  got  mad 
and  literally  tore  himself  to  tatters.  He  became  almost  a  total  wrock,  aud  to  make 
my  defeat  a  more  genuine  and  unmitigated  crusher,  Prof.  Ward  sent  word  tome, 
all  the  way  from  Washington,  that  he  would  sell  me  that  large  ray  for  $5.  I  never 
forgave  him  for  that. 

The  best  way  to  mount  a  ray  is  lo  make  a  nice  plaster  cast  of  it,  paint  it,  and  then 
^UTJ  the  accursed  ray  in  a  compost  heap.  As  a  class  these  fishes  are  remarkable,  and 
highly  interesting,  aud  there  is  a  far  greater  variety  of  them  than  anyone  who  is  not 
an  ichthyologist  might  suppose.  To  me  there  is  no  other  grou]>  of  iishes  moreinter> 
esting,  and,  I  may  add,  there  is  no  other  group  that  is.  iis  a  general  thing,  so  poorly 
represented  in  museum  collections.  They  exhibit  all  possible  intermediate  forms 
between  the  ordinary  shark  aud  the  perfectly  round,  tiat  ray.  The  intermediate 
forms,  Rhinohatii  and  RhamphobatiBy  are  naturally  really  the  most  interesting.* 

Some  very  fine  plaster  of-Paris  casts  of  fishes  of  all  kinds  are  to  be 
found  in  the  collections  of  the  U.  S.  National  Museum,  but  as  has  just 
been  remarked,  for  some  reason  or  other  the  rays  are  but  uieagerly  rep- 
resented. These  fishes,  however,  cast  beautifully  in  plaster,  and  their 
colors  are  not  difficult  to  imitate.  It  would  be  hard,  for  example,  to 
find  a  more  fitting  specimen  for  museum  exhibition  than  the  plaster 
cast  of  the  skate  shown  in  Plate  xx  of  the  present  paper.  The  plastic 
method  also  reproduces  them  with  even  greater  fidelity,  and  it  has  the 
advantage  of  not  being  near  so  easily  injured  or  broken.  So  perfect  are 
these  two  methods  that  I  will  warrant  that  were  we  to  take  the  living 
skate,  the  gelatine  and  plaster  casts,  make  photogiaphs  of  them  all  of 
the  same  scale  aud  under  the  same  conditions  as  the  one  seen  in  my 
plate,  we  could  only  with  the  greatest  difficulty  distinguish  among 

them. 
Not  only  is  it  possible  to  reproduce  life-like  representations  of  living 

fishes  by  means  of  the  plaster-of- Paris  cast,  but  to  a  certain  degree  we 
can  also,  by  the  same  means,  show  some  of  the  habits  of  this  interest- 
ing group  of  vertebrates.  A  fine  examnle  of  this  is  seen  in  Plate  xxi  of 
this  report,  wherein  we  are  presented  with  a  most  excellent  cast  of  a 
shark  (Carcharhinus  ohHcurus)  to  w^hose  lett  side  has  attached  itself  a 
Bemora  (Evheneis  naucrates)^  a  habit  this  parasitic  fish  is  habitually 
addicted  to,  as  is  well-known.  This  fine  piece  of  work,  done  by  Mr. 
Joseph  Palmer,  of  the  museum,  has  been  colored  very  closely  to  imitiite 
life,  aud  is  not  only  a  most  interesting  and  instructive  object  to  have  ou 
exhibition  in  any  zoiilogical  museum,  but  leaves  but  little  tube  desired 
in  the  matter  of  conveying  a  correct  idea  of  the  form  and  general  appear- 
ance of  these  fishes,  and  in  a  method  at  once  practical  and,  with  care, 
enduring.  The  mode  of  mounting  such  specimens  is  also  seen  in  the 
figures  in  the  plates,  and  it  probably  can  not  very  well  bt*  improved 
uiK)n,  consisting  as  it  .does  of  two  strong  metal  upright  standards  of 
the  proper  length,  and  wliich  are  embeddi^d  below  in  the  horizontal 
base  or  stand  of  wood.  This  latter  may  be  either  plain  pine,  painted 
black  and  heavily  varnished,  or  it  may  be  of  any  of  the  dark,  hard 
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woods  highly  polished.  lu  any  event  the  aim  should  be  to  have  it  all  of 
a  pattern  and  kind  throughout  the  museum  for  subjects  of  one  class,  as 
these  fishes.  It  admits  placing  the  label  adopted  by  the  museum  in 
front  and  in  the  center  below,  which  may  be  attached  in  various  ways, 
or  simply  fastened  to  an  obliquely  cut  block  of  wood,  finished  in  the  same 
style  as  the  base,  and  left  to  rest  free  upon  it.  It  is  important  that  the 
base  should  be  as  long,  or  nearly  as  long,  as  the  specimen  it  supports, 
for  that  not  only  lends  an  appearance  of  good  balance  and  symmetry 
to  the  whole,  but  it  also  is  a  great  safeguard  against  the  east  being 
accidentally  tipped  over  and  broken,  or  broken  by  the  specimen  pro- 
jecting out  beyond  it  too  far,  and  so  not  properly  protecting  it. 

The  Eemora  shown  in  Plate  xxi  is  at  once  recognized  by  the  black 
stripes  down  its  side  and  the  white  corners  to  the  caudal  fin.  It  seems 
to  attach  itself  principally  to  the  sharks,  thus  dififering  with  its  congener 
of  the  ocean  \Remora  squalipeta)  so  frequently  found  adhering  to  the 
sides  and  bottoms  of  ships  at  sea,  well  below  their  water  line. 

Another  fine  cast  of  a  shark  ( Ginglymostoma  drratum)  also  in  plaster, 
is  seen  in  Plate  xxii,  and  viewed  upon  superior  aspect.  This  not  only 
gives  an  absolutely  correct  idea  of  the  animal  it  was  taken  from,  but 
shows  very  well  the  peculiar  lateral  corrugations  of  the  skin,  so  charac- 
teristic of  this  and  other  species. 

Of  the  Teleosteaiis  I  am  enabled  to  present  in  my  plates  quite  a  num- 
ber of  interesting  and  well-known  forms,  and  if  the  methods  of  casing 
in  plaster-of- Paris  and  plastic  compounds  be  so  successful  in  the  ca«e 
of  the  cartilaginous  fishes,  it  requires  nothing  to  be  said  that  it  is  equally 
applicable  to  them. 

All  of  the  casts  of  the  sj>ecimens  here  offered  are  from  the  collections 
of  the  National  Museum,  and  the  perfect  manner  in  which  they  are 
done  is  well  exemplified  in  the  specimen  of  the  turbot  shown  in  Plate 
XXIII  (RhomhuH  mojchnutt).  Most,  if  not  all  of  them,  were  executed  by 
Mr.  Joseph  Palmer  with  the  assistance  of  his  son,  Mr.  William  Palmer, 
under  the  supervision  and  direction  of  some  ichthyologist  of  the  muse- 
um's staff*,  and  skillfully  colored  by  Mr.  A.  Z.  Shindler.  Among  the 
principal  points  to  be  looked  to  in  making  such  casts  is  (1)  the  selec- 
tion of  as  perfect  specjimens  as  possible,  especially  in  the  matter  of 
unmutilated  parts,  as  fins  and  tail,  and  structures  of  the  head;  (2) 
the  parts  should  be  exhibited  in  a  natural  manner  or  properly  spread 
out;  (3)  the  cast  so  made  as  to  exhibit  special  characers;  it  should  be 
colored  true  to  nature  in  a  way  already  indicated;  and,  (5)  finally, 
they  should  be  well  mounted,  labeled,  and  exhibited  in  a  closed  glass 
case. 

Later  on  we  shall  see  that  fish  do  not  require  in  these  matters  quite 
as  much  knowledge, care, and  study  asdo  the  reptiles;  still  they  require 
a  good  deal,  and  it  should  invariably  be  bestowed  upon  them. 

More  or  less  uniformly  colored,  and  comparatively  smooth  fishes, 
show  up  fully  as  well  as  those  with  many  salient  characters,  and  this 
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is  well  seen  in  such  an  example  as  the  common  Pompano  ( Traehynottts 
carolinm)  of  Plate  xxiv,  Fig.  2,  which  gives  a  most  complete  idea  of  this 
interesting  species.  In  most  of  these  specimens  the  ventral  fins,  it  will  be 
seen,  have,  before  casting,  been  brought  up  so  as  to  be  in  contact  with 
the  body  of  the  fish.  This  is  done  with  the  view  of  giving  them  the 
support  of  the  latter  and  thus  greatly  decreasing  the  danger  of  having 
them  broken  off  either  througli  subsequent  handling  of  the  cast  or 
otherwise. 

Plaster  casts  of  fishes  also  admit,  in  some  cases  only,  of  having  the 
proper  kinds  of  glass  eyes  inserted  in  them  after  the  cast  is  made;  or 
some  sx>eeial  structures  added,  as  the  barbels  of  certain  species,  or 
spines  of  great  delicacy,  or  hair-like  appendages — these  structures 
being  composed  of  some  other  material  than  plaster,  and  being  painted 
and  made  to  naturally  harmonize  with  the  specimen  as  in  life.  This  is 
rarely,  if  ever,  necessary  in  the  case  of  those  fishes  cast  in  gelatine  or 
similar  plastic  compounds.  This  feature  of  the  work  admits  of  no  lit- 
tle skill  and  knowledge  on  the  part  of  the  caster  and  i)ainter  of  these 
vertebrates.  Nothing  should  in  any  event  be  omitted  that  will  lend  a 
true  and  life-like  appearance  of  the  original  specimen,  and  very  encour 
aging  progress  is  being  made  along  such  lines. 

Another  excellent  plaster  cast  of  a  fish  is  seen  in  Plate  xxv,  taken  from 
a  specimen  of  the  Mirror  carp  {Ct/prinus  carino)^  a  fish  with  an  inter 
esting  history  in  this  country  now,  and  which,  among  other  characters, 
is  at  once  recognized  by  having  "  extraordinarily  large  scales  which  run 
along  the  sides  of  the  body  in  three  or  four  rows,  the  rest  of  the  body 
l>eing  bare." 

A  fine  cast  is  also  shown  in  Plate  xxv,  fig.  2,  it  being  the  Buflalo  fish 
(Itiobus  uruft). 

It  is  needless  almost  to  invite  attention  here  once  more  to  the  fact 
of  how  well  these  casts  here  represent  the  forms  as  they  appear  in  life. 
The  red  fish  or  bass  of  the  Southern  States  {Scicena  ocellata)  has  also 
been  ca.st,  and  a  fine  example  of  it  exists  in  the  collections  of  the 
Museum.  Where  a  fish  has  strong  and  pronounced  external  charac- 
ters, such  as  large  scales,  large  projecting  rays  to  the  tail  or  fins,  and 
marked  characters  of  mouth  or  operculum,  they  are  sure  to  constitute 
one  of  the  most  favorable  vaiieties  of  fish  to  cast  in  i)laster,  and  they, 
when  skillfully  painted,  make  someof  the  most  striking  speciiuens  among 
a  collection  of  such  objects.  Tliis  may  be  a[)preciated  by  an  examina 
tion  of  the  cast  of  the  Parrot  fish  (Scarus  sp.?),  shown  in  Plate  xxiv,  or 
to  nearly  an  equal  extent  in  the  one  of  the  Trigger  fish  [BalisteH  capri- 
Hens),  a  specimen  of  which  is  to  be  found  in  the  Museum's  collections; 
and  as  for  the  reproduction  of  color  markings,  we  see  a  good  example 
in  the  cast  of  the  well-known  Mud  fish  (Amia  calva)^  to  which  Plate 
XXVI,  Fig.  2,  of  this  i)aper  is  devoted. 

We  have  already  alluded  to  the  use  of  the  plastic  method  of  casting 
for  fishes,  and  so  far  as  my  personal  investigations  have  been  directed 
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they  have  been  coucerned  princii)ally  with  the  work  of  that  nature  done 
by  the  U.  8.  Fish  Commission^  much  of  which  was  accomplished  with 
the  view  of  having  it  exhibited  at  the  World's  Columbian  Exposition. 
In  this  connection  my  thanks  are  due  Dr.  Tarleton  H.  Bean  for  the  use 
of  a  series  of  photographs  of  the  results  of  such  methods  and  other 
processes.  These,  unfortunately,  with  the  single  exception  of  the  Opah, 
were  taken  too  small  to  be  used  here,  and  as  the  originals  had  been  for- 
warded to  Chicago,  it  was  too  late  to  have  them  photographed  of  a 
larger  size.  My  thanks  are  also  due  to  Mr.  Denton  for  his  kindness  in 
showing  me  his  method  of  reproducing  specimens  of  fish  and  reptiles  by 
the  plastic  method  from  casts  made  in  plaster,  and  for  submitting  to 
me  for  examination  specimens  of  his  work  after  they  had  been  painted 
and  prepared  for  final  exhibition.  It  would  be  difficult  to  overestimate 
the  value  of  this  kind  of  work,  and  the  field  is  a  broad  one,  full  of 
imi>ortance  and  interest  to  the  art  student  in  taxidermy. 

Specimens  of  many  species  of  fish  made  according  to  such  processes 
bear  very  close  resemblance  to  the  living  types,  so  much  so  that  pho- 
tographs of  the  two  are  scarcely  to  be  distinguished.  This  may  best 
be  appreciated  by  an  examination  of  the  specimen  in  the  U.  S.  Fish 
Commission,  or  the  reduced  photograph  which  that  institution  has  of 
the  plastic  cast  of  the  Opah,  from  a  specimen  taken  uix)n  our  own 
coasts.  Its  peculiar  form  and  high  coloring  rendered  it  a  specially  tine 
subject  for  the  skill  of  the  person  who  reprodu(;ed  it.  Ichthyologists 
have  always  expressed  groat  interest  in  this  member  of  the  finny  king- 
dom, and  if  the  digression  be  not  considered  too  great,  I  will  quote 
here  what  Mr.  Goode  has  said  of  it  in  The  Fishery  Industries  of  the 
United  States  (p.  335).  According  to  this  distinguished  authority,  the 
Opah  family,  or  the  Lamprididxe^  ''  is  represented  in  the  Atlantic  by  a 
single  species,  Lamprin  guttafus,  a  pelagic  fish,  which  appears  to  be 
more  abundant  in  the  deep  waters  of  northern  seas  than  elsewhere.  It 
has  been  observed  at  many  points  upon  the  Norwegian  coast,  about 
Iceland  and  Madeira,  as  well  as  in  the  Mediterranean,  but  is  of  unusual 
occurrence  everywhere,  except  perhaps  about  Madeira.  On  the  coast 
of  England  it  is  one  of  the  great  rarities,  and  is  much  sought  for  by  col- 
lectors on  account  of  its  beauty.  It  is  said  to  be  one  of  the  most  bril- 
liantly colored  fishes  known — 'red  and  green,  with  tints  of  purple  and 
gold  dotted  over  with  silvery  round  spots.  Iris  of  the  eye  is  scarlet, 
and  fins  of  lively  red.'  A  specimen  was  obtained  years  ago  near  Sable 
Island,  Nova  Scotia,  and  the  species  will  doubtless  be  found  still  nearer 
our  shores.  It  is  said  that  no  young  specimens  have  yet  been  seen. 
The  species  attains  the  length  of  4  feet  and  more,  and  is  said  to  be  very 
excellent  eating.-' 

Everything  that  has  been  said  above  in  regard  to  the  various  methods 
emi)loyed  in  times  past,  as  well  as  at  present,  for  the  preservation  of 
fishes  for  exhibition  in  zoological  museums  and  elsewhere  applies  with 
equal  truth  to  rei)tiles.    The  day  has  apparently  fully  arrived  when 
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the  advanced  stadent  of  taxidermy  will  uo  more  thiuk  of  employing 
the  old  time-honored  methods  of  stuffing  a  frog  or  a  snake  or  a  tortoise 
than  he  would  of  mummifying  a  bird — a  practice  that  was  formerly 
recommended,  it  is  said,  to  avoid  the  apparent  difficulty  of  removing  the 
skin.  Of  all  the  effigies,  I  think,  in  the  forms  of  bad  taxidermy  that 
have  figured  in  such  nightmares  I  have  suffered -from,  or  in  my  waking 
dreams^  the  various  stuffed  snakes  I  have  seen  certainly  take  the  palm. 
They  have  been  enough  to  frighten  clean  out  of  existence  one  laboring 
under  an  attack  of  mania  apotu^  as  well  as  the  reptiles  one  claims  to 
see  upon  such  an  occasion.  It  is  almost  impossible  to  remove  the  skin 
trom  any  kind  of  an  ordinary  snake  without  disastrously  disturbing  its 
delicate  scales  and  their  beautiful  arrangement.  And,  as  for  the  ^^  stuf- 
fing'' of  frogs,  why  that  may  be  left  to  those  lovers  of  the  "  grotesque 
in  taxidermy,"  for  surely  such  feats  have  no  place  in  a  scientific  mu- 
seum, and  it  has  always  been  a  wonder  to  me  how  they  ever  could 
claim  even  a  smile  from  a  thorough  naturalist,  let  alone  words  of  praise. 

My  meaning  in  these  premises  will  be  made  perfectly  clear  by  turning 
to  Plate  XXIX,  Fig.  2,  which  is  from  an  excellent  photogra  j)h  of  a  specimen 
of  Gould's  monitor  (Monitor  gonldi)  now  in  the  collections  of  the  U.  S. 
National  Museum.*  This  favored  representative  of  the  taxidermy  of  a 
past  decade,  formed  a  part  of  the  South  Australian  exhibit  sent  to  the 
Centennial  Exhibition,  at  Philadelphia,  in  1876,  and  subsequently,  pre- 
sented to  the  Institution,  where  it  now  is.  To  the  enlightened  taxider- 
mist my  saying  it  is  a  stuffed  lizard  would  be  all  sufficient,  but  I  fain 
would  invite  attention  to  the  absolutely  impossible  attitude  it  has  been 
compelled  to  assume.  It  is  nailed  to  the  base  with  coarse  pins,  whose 
heads  show  on  the  top  of  every'  individual  foot.  The  hind  feet  are 
rammed  to  a  bursting  point — the  forefeet  are  empty.  To  save  length 
of  stand  the  tail  has  been  forced  round  to  the  side,  and  the  toes  are 
alternately  pointing  to  the  four  quarters  of  the  globe.  We  do  not  pass 
favorably  upon  that  kind  of  work  any  more,  and  the  only  mterest  it 
has  for  me  is  the  stage  it  represents  in  the  growth  and  development  of 
the  art  of  taxidermy,  though  it  is  a  comfort  to  know  that  the  day  for 
such  ridiculous  productions  is  rapidly  pasvsing  into  history. 

By  whatever  method  done,  the  casting  of  most  reptiles  has  one 
great  advantage  over  the  casting  of  most  fishes — an  advantage  to  the 
extent  of  exercising  a  greater  skill  and  knowledge  on  the  part  of  the 
operator,  for  it  must  be  easy  for  one  to  realize  that  to  make  a  plaster 
mold  of  a  flounder  and  a  plaster  mold  of  a  frog  are  two  very  dif- 
ferent matters.  The  first,  beyond  a  spreading  of  tail  and  fins,  requires 
but  little  arrangement,  whereas  in  the  case  of  the  second  I  have  met 
with  many  a  person  who  could  not  for  the  life  of  him  place  a  dead 
frog  in  a  natural  attitut*  ,  U)  say  nothing  of  making  one  ready  and 
obtaining  a  plaster  mold  of  it.  Lizards  are  sometimes  still  worse.  It 
is  now,  then,  that  we  come  to  a  point  where  good  photographs,  good 
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inodels,  and  good  illastratioiis  in  the  vertebrate  Beries  reaUy  first 
come  into  play.  It  is  only  the  exception  among  fishes  that  such 
necessary  adjuncts  elsewhere  will  be  found  useftil.  One  would  hardly 
think  of  looking  for  a  model  to  make  a  cast  of  a  ''Needle  Gar,"  for 
instance;  he  might  in  the  ease  of  such  a  form  as  the  Goosefish  (Laphius 
piscatoriu^) ;  whereas  in  the  case  of  an  attacking  Cobra,  or  some  of 
the  winged  or  frilled  lizards  models  would  soon  be  in  demand,  or  at 
least  very  much  more  so.  Snakes  foim  no  exception  to  these  remarks, 
for  the  attitudes  assumed  by  them  in  natuie  are  not  only  various 
in  the  extreme,  but  in  some  cases  downright  i)eculiar.  And,  in  good 
groups  of  reptiles  peculiar  characters  and  habits  should  be  exhibited 
by  showing  them  or  exhibiting  them  by  a  duplication  of  the  species 
comx>osing  the  group.  The  blowing  viper  {Heterodon)  should  not  only 
be  preserved  and  shown  with  expanded  and  flattened  fore  parts,  but  at 
a  state  of  rest  likewise.  Take  another  example  in  the  little  lizard 
AnolUj  the  American  chameleon ;  we  would  by  no  means  gain  a  full 
idea  of  its  form  and  appearance  from  one  specimen,  colored  bright  pea- 
green,  and  the  faming  red  ornament  at  the  throat  retracted;  but  we 
should  have  a  group  of  at  least  four  or  five  of  them,  showing  all  such 
remarkable  characters,  as  well  as  the  various  tints  it  may  assume  when 
it  exerts  it  chameleonic  powers.  With  many  lizards  and  with  many 
snakes  this  is  not  always  necessary,  and  with  them  one  good,  faithfully 
colored  cast  will  be  quite  sufficient. 

Of  coarse,  the  very  large  reptiles,  as  large  Iguanas,  Alligators,  and 
even  such  large  snakes  as  Anacxmdas  and  Pythons,  admit  of  being  skill- 
fully mounted  by  the  manufacture  of  bodies  made  of*  tow — that  is,  a 
manakin,  with  internal  wire  supports  and  a  final  clay  covering;  but,  i%& 
I  have  said,  it  would  appear  that  the  time  has  come  when  all  small  rep- 
tiles will  no  longer  be  so  preserved,  and  the  tendency  to  cast  them  is  on 
the  increase.  An  ingenious  method  of  preserving  small  reptiles  in  al- 
cohol is  resorted  to  by  Mr.  Samuel  Garinau  at  the  Museum  of  Com- 
parative Zoology  at  Harvard  College,  but  I  have  never  had  the  personal 
opi)ortunity  of  investigating  it,  though  the  fact  that  so  able  an  herpi- 
tologist  recommends  it  as  is  Mr.  Garman  is  enough  to  say  that  it  pos- 
sesses its  merits  for  museum  i)uri>oses.  He  dainjs  that  by  its  means 
he  "can  give  the  sjiecimens  life  like  attitudes,  or  arrange  them  in 
groups,  as  if  playing,  courting,  or  fighting;  and  the  liquid  heightens 
their  beauty,  as  the  water  does  that  of  the  pebble  at  the  seashore, 
while  ravages  of  insects  are  entirely  out  of  the  question." 

The  larger  Chelonia,  as  the  Hawksbill,  the  Green  turtle,  the  Leather* 
back,  and  the  Loggerhead,  can  also  be  mounted  by  the'processes  usually 
recommended  by  the  best  taxidermists  and  successfully,  and  Mr.  Liicaa 
has  i>ointed  out  an  admirable  way  for  mounting  the  smaller  turtles,* 
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but  even  this  does  not  convince  me  but  what  such  mounts  will  finally 
be  superseded  by  the  plastic  methods  and  subsequent  artistic  painting. 
I  si)eak  especially  for  the  large  scientific  institutions  where  a  full  series 
of  alcoholics  can  be  maintained  in  alcohol,  and  the  exhibition  series  are 
intended  simply  to  faithfully  present  the  external  characters  and  ap- 
pearances of  the  specimens. 

The  IN'ational  Museum  possesses  at  least  one  very  elegantly  preserved 
crocodile.  Mounted  much  in  the  manner  pointed  out  above,  it  has  been 
placed  in  an  attitude  of  rest,  with  very  simple  surroundings,  but  made 
the  more  interesting  from  the  fact  that  the  taxidermist  has  placed  upon 
its  back  one  or  two  specimens  of  that  small  Black-headed  Plover 
{Charadrius  melanoc€phalm)j  which  in  nature  may  often  be  seen  perched 
there,  attracted  as' it  is  by  the  insects  which  occur  in  numbers  upon 
that  part  of  the  huge  reptile. 

Here  we  not  only  get  a  fine  and  naturally  preserved  specimen  of  an 
important  and  widely  known  animal,  but  we  likewise  have  represented 
in  the  most  striking  manner  one  of  the  most  engaging  chapters  in  its 
history. 

In  alluding  to  groups  of  reptiles,  Hornjwiay,  after  all  his  long  experi- 
ence, has  said  that — 

I  know  of  but  one  gooil  group  of  rcptilen,  and  that  is  a  group  of  turtles  which 
was  prepared  by  Mr.  F.  A.  Lucas,  and  displayed  at  the  exhibition  of  the  S.  A.  T.  in 
New  York  in  1883,  where  it  received  a  medal,  and  afterwards  was  presented  by  him 
to  the  National  Museum.  This  altogether  unique  and  iiretty  group  teaches  one  very 
important  lesson,  viz,  that  even  the  most  commonplace  animals  are  interesting  when 
they  are  well  mounted  and  grouped  with  a  setting  which  represents  their  natural 
haunts.  Some  of  the  specimens  in  this  group  are  rei>re8ented  above  water,  and  some 
beneath  it,  while  one  enterprising  individual  is  caught  in  the  act  of  diving,  with 
half  of  his  body  under  water  and  the  other  half  out.  The  nituation  represent-s  the 
successful  accomplishment  of  a  very  neat  mechanical  feat  and  iK  of  itself  an  illustra- 
tion of  the  possibilities  in  such  matters.  * 

But  progress  of  the  most  substantial  nature,  thanks  to  Mr.  CJoode, 
is  now  being  made  along  such  lines  in  his  collections  of  the  IJ.  S.  National 
Museum,  and  I  believe  that  in  a  very  few  years  hence  the  exhibition 
series  of  this  institution  will  stand  among  the  very  finest  in  the  world. 
The  consummate  skill  of  the  Palmers,  Mr.  Lucas,  and  a  large  trained 
staff  of  many  others  of  the  first  ability  in  designing,  painting,  and  cast- 
ing, is  sure  to  make  it  so.  Dr.  Stejneger  has  been  kind  enongli  to  place 
at  my  disposition  a  number  of  the  casts  of  his  department  (Iveptiles), 
for  which  and  other  courtesies  my  thanks  are  here  tendeied  him. 

With  regard  to  the  attitudes  assumed  by  snakes,  we  may  say  that 
they  are  exceedingly  numerous  and  many  of  them  very  interesting  to 
behold.  To  secure  figures  of  these  for  the  use  of  modelers  and  cast<»rs 
we  have  a  host  of  fine  illustrations  throughout  the  literature  of  reptiles, 
but  I  am  more  and  more  inclined  to  believe  that  a  work  devoted  to  a 
carfully  prepared  series  of  photographs  of  snakes  taken  directly  in 
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their  natural  hannta  is  in  reality  what  is  now  most  in  demand.  At 
zoological  gardens,  at  least  here  at  Washington,  they  are  usually  kept 
iu  wire  cages,  often  huddled  together,  and  rfirely  assume  the  animated 
attitudes  most  natural  to  them,  and  so,  even  it*  photographs  ccmld  be 
obtained  of  them  there,  they  would  hardly  meet  the  end  in  view.  That 
they  are  easily  obtained  in  nature  I  have  recently  demonstrated  in  one 
instance  for  illustnitioninthe  ]>resent connection,  though  I  am  confident 
with  just  a  little  more  practi<;e  in  that  way  the  results  can  be  made  all 
that  is  to  be  desired.  About  a  month  ago  on  my  premises  I  secured  a 
good-sized  Garter  snake,  uninjured  in  the  least  degree,  and  at  once 
placed  him  in  a  large  glass  jar.  Immediately  1  cut  out,  on  the  bank 
of  a  stream  on  my  place,  a  suitable  ])iece  of  ground,  with  plants  grow- 
ing on  it,  for  my  •'  base.-'  This  1  placed  out  of  doors  on  a  large  box 
about  the  height  of  my  camera,  and  for  a  background  behind  it  I 
placed  a  large  sheet  of  common  white  blotting  paper.  My  snake  was 
then  removed  from  his  jar  and  placed  on  the  base.  By  tapping  him 
on  the  head  he  at  on(;e  threw  himself  in  the  iK)sition  I  sectored  him  in 
in  the  photograph,  of  which  Plate  xxvii  is  a  good  copy. 

Now,  this  operation  altogether  took  less  than  an  hour,  and  a  fairly 
good  figure  was  the  result.  But  it  may  be  accomplished  very  easily  in 
another  way;  for  all  wi»-  have  to  do  is  to  "go  afield "  armed  with  our 
camera  and  a  necessary  number  of  plates,  and  a  thin  board  covered 
with  white  blotting  i)aper  for  our  background,  to  be  used  for  cutting 
off  superflmms  foliage,  etc.  On  meeting  with  a  snake,  or  indeed  any 
small  animal,  he  may  in  5()  i)er  cent  of  the  cases  be  obtained  by  the 
methods  above  indicated.  Recently  I  have  even  succeeded  in  get- 
ting them  on  the  ground  by  placing  the  camera  right  down  in  front 
of  them,  putting  up  my  bju'kground,  then  assuming  a  prone  position 
myself,  focused  and  got  my  figure. 

Such  a  photogiaph  of  the  Helodernias  was  obtained  by  me  in  New 
Mexico.  The  specimens  n^presented  in  it  were  my  own;  they  were 
healthy  and  vigorous,  and  had  been  disporting  themselves  in  the  sun, 
when,  becoming  tired,  they  souglit  the  shade  of  some  plants,  and  as 
they  assumed  positions  of  rest  I  there  photographed  them. 

All  the  figures  of  snak(>s  given  in  the  present  report  are  from  plaster- 
of-Paris  casts  in  tin*  collections  of  the  National  Museum.  They  were 
all  made,  I  believe,  by  Mr.  Joseph  Palmer,  and  most  naturally  colored. 
They  are  wonderfully  fine  things,  an<l  a  credit  to  any  museum  in  exist- 
ence. But  wliat  is  still  more  to  the  iioiiit  they  faithfully  represent  the 
originals,  and  that  is  what  we  want.  Not  only  are  these  snakes  in 
phister,  but  so  are  the  tasteful  bases  of  rock,  etc.,  upcm  whi<*h  they  have 
been  placed.  Take,  for  example,  the  rattlesnake  shown  in  cast  950. 
With  tail  elevated,  and  the  reptile  thrown  into  natural  coils,  partly 
within  the  recess  of  the  spreading  roots  of  a  large  tree,  we  have  an 
accomplishment  in  i)last4'r  theecjual  of  which  (or  that  particular  snake 
I  do  not  believe  to  be  extant. 
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Quite  as  good  is  the  youug  Ancistrodon  in  the  collectiou,  for  here,  too, 
the  suake  is  partly  within  a  recess  and  fully  the  anterior  fourth  of  the 
animal  free. 

Krrors  can  sometimes  occur,  however,  even  in  apparently  such  a  sim- 
ple procedure  as  properly  coiling  up  a  snake  for  a  plaster  cast,  and  as 
tine  a  work  of  art  as  it  is  in  other  respects,  I  am  inclined  to  think  that 
in  nature  a  snake  never  so  abruptly  bends  the  neck  as  close  to  the  head 
as  has  been  done  for  the  one  in  Plate  xxx.  A  dead  snake  may  be  placed 
in  a  great  many  postures  which  in  nature  it  never  assumes,  and  these 
dead  attitudes  must  be  guarded  against;  and  it  is  just  here  where  the 
results  of  good  photographs  of  snakes  in  nature  come  in  most  advan- 
tageously. 

In  the  (M)loring  of  snakes  and  other  reptiles  we  should  rely  solely 
upon  specimens  that  are  alive,  and  taken  as  subjects  if  possible  just 
after  the  ^'  shed."  It  is  almost  needless  to  add  that  a  cast  should  only 
be  painted  from  the  snake  from  wliicli  the  cast  was  made,  and  not 
another  specimen  of  the  same  species.  Frogs,  for  some  reason  or  other, 
are  not  always  well  drawn  and  colored,  and,  as  1  have  before  re- 
marked, some  of  the  most  abominable  stuffed  specimens  and  casts  of 
them  are  in  existence.  Those  in  some  of  our  museums  bear  no  closer 
resemblance  to  the  original  animal  than  a  camel  does  to  a  chestnut 
burr.  They  are  simply  horrid.  This  is  often  the  case,  too,  in  many 
departments  of  decorative  art.  Even  our  Indians,  who  occasionally 
make  pretty  good  hits,  crude  as  they  are,  at  pictorial  decoration  with 
some  of  the  animals  they  happen  to  be  most  familiar  with,  miss  it 
when  they  try  the  frog.  Attempts  made  by  the  Japanese  in  such  mat- 
ters are  often  very  much  better  than  the  results  turned  out  by  the 
brushes  and  implements  of  our  own  artists  and  designers.  There  is  one 
very  life-like  plaster-of-Paris  cast,  colored,  of  this  Batrachian  in  the 
collections  of  the  National  Museum,  and  it  is  reproduced  in  Plate  xxxi 
of  the  present  paper.  It  shows  the  animal  in  one  of  its  most  common 
poses,  and  may  well  serve  as  a  model  for  anyone  who  desires  to  copy 
it  for  any  purpose  whatsoever. 

Some  grand  results  in  the  matter  of  the  casting  of  turtles,  both  large 
and  small  ones,  have  been  accomplished  in  the  workshops  of  the 
Museum.  These  are  either  in  plaster-of- Paris  like  all  the  specimens 
here  tigured,  or  in  some  few  cases  the  natural  shell  of  the  imiuial  has 
been  retained,  and  the  exposed  external  parts,  as  head,  legs,  and  tail, 
cast  in  the  usual  plavStic  material  used,  and  subsequently  fitted  to  the 
former.  When  cast  in  plaster-of- Paris,  they  of  course  have  to  be  painted, 
as  in  the  case  of  all  animals  so  reproduced.  When  photographed, 
these  tints  do  not  show,  and  consequently  my  figures,  with  the  par- 
tial excei)tion  of  the  box  tortoise  (Cistudo),  exhibit  only  the  form  of 
the  specimen. 

Especial  attention  is  invited  to  the  beautiful  cast  of  Aspidonectes 
Plate  xxxir,  which  is  not  more  than  one-sixth  the  linear  length  of  the 
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original.  So  far  as  external  form  m  concerned  it  simply  stands  as 
good  as  the  original,  as  ottering  to  tlie  naturalists  of  all  ages  an  abso- 
lately  correct  idea  of  this  interesting  c'^^lthiiau.  Lizards  are  more 
difficult  to  cast  than  are  turtles,  as  in  nia:  y  of  their  details  of  external 
stmctare  they  are  more  delirately  formed,  and,  upon  the  whole,  I  do 
not  think  an  equal  success  has  been  attained  at  the  Museum  in  the 
plaster  casting  of  saurians  as  has  in  the  case  of  the  chelonians. 
Nevertheless  the  plaster  casts  of  some  of  the  larger  lizards  leave  us 
nothing  to  be  desired  in  that  art.  A  truly  magnificent  thing  is  seen  in 
the  plaster  cast  of  TupinambiH  (Plate  xxxv).  It  would  seem  to  be  per- 
fect in  every  particular,  and  by  all  odds  is  the  finest  result  of  the  kind 
that  I  have  ever  had  the  pleasure  of  examining. 

Just  here  this  is  all  1  have  to  say  in  rt»gard  to  the  preservation  of 
reptiles  tor  museum  exhibition,  but  the  subject,  in  a  general  way,  will 
be  reverted  to  again  before  closing  this  paper. 

We  next  pass  to  a  consideration  of  the  preservation  of  birds.  Upon 
entering  this  department,  aftc^r  passing  iish  and  reptiles  in  review,  we 
seem  almost  to  come  into  entirely  new  fields.  Zoologically  birds  are  not 
one  bit  more  important  than  either  fishes  or  reptiles,  but  from  a  popular 
standpoint  they  have  probably  received,  as  every  biologist  knows,  fully 
fifty  times  the  attention.  Ornithological  literature,  taken  by  and  large, 
is  a  hundred  fold  more  voluminous  than  that  of  the  two  other  groui)s  just 
mentioned  put  together.  Thousands  of  birds  have  been  preserved  by 
one  method  or  another  (not  including  alcoholics),  to  one  fish.  When  one 
alludes  to  the  art  of  taxidermy  in  the  presence  of  the  laity  the  idea  that 
first  comes  up  is,  that  the  tiixidermy  of  birds  only  is  intended ;  mammals 
are  far  less  frequently  thought  of  by  such  people;  and  fish  and  reptiles 
rarely  or  never.  Plates,  figures,  drawings,  and  illustrations  of  this 
group  are  far  more  numerous;  and,  notwithstanding  my  sincere  efforts 
to  equalize  the  illustrations  for  the  various  departnu>uts  in  this  paper, 
somehow  or  other  the  plates  of  birds  constitute  nearly  one-half  of 
them.  Many  taxidermists  devote  themselves  to  birds  alone,  and  it  is 
only  those  in  this  country  who  are  really  finished  adepts  in  the  art  that 
can  skillfully  handle  the  preservation  of  any  kind  of  an  animal  what- 
ever, birds  included. 

Taking  all  this  into  consideration,  one  would  naturally  think  that  that 
department  of  taxidermy  had  made  far  greater  i)rogress  than  any  other; 
but  I  hasten  to  say  this  is  by  no  means  the  case.  If  we  take  the  col- 
lections of  such  an  institution  as  the  Nati(mal  Museum  for  example,  we 
find  upon  examination  that  there  is  quite  as  much  bad  taxidermy  among 
birds  as  there  is  among  mammals,  and  when  it  is  bad  it  is  very  l)ad. 
On  the  other  hand,  frcmi  the  host  of  "terrifies"  that  still  linger  in  the 
cases  of  the  ornithologieal  department  there  has  been  growing  out  of 
it  of  re<5ent  years  a  most  satisfactory  and  most  encouraging  progress. 
Both  individual  specimens  as  well  as  groups  of  ])irds  are  now  being 
produced  which  bear  every  evidence  of  the  highest  accomi>li8hments 
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attained  to  by  taxidermists  anywhere  in  the  world.  There  are  two  great 
reasons  for  this:  First,  taxidermy  itself  has  only  recently  been  raised 
from  the  plane  of  mere  cheap  jobbery  to  the  place  it  long  ago  should 
have  occupied — that  is,  to  a  school  of  living  art;  and,  second,  the  selec- 
tion from  that  school  for  employment  in  the  Museum  of  at  least  a  rep- 
resentation. 

Everything  1  have  thus  far  said  in  the  foregoing  pages  in  the  matter 
of  models,  of  grouping,  arid,  indeed,  of  reproducing  nature  in  the  Museum 
with  respect  to  fishes  and  reptiles,  applies  with  equal  force  to  birds. 
With  regard  to  the  photography  of  birds  in  their  native  haunts  and 
elsewhere,  for  the  purpose  of  securing  models  as  guides  to  natural  atti- 
tudes of  this  class  of  vertebrates  for  the  taxidermic  artist,  it  would  seem 
to  be  far  more  important  here  than  with  either  reptiles  or  fish.  This  is 
so  from  the  fact  that  in  the  case  with  the  last  two  the  specimens  are 
now  most  frequently  cast,  while,  as  we  well  know,  with  birds  it  is  differ- 
ent; they  being  skinned,  the  artist  must  have  a  model  to  go  by  for  the 
restoration  of  form. 

Where  models  are  not  followed,  especially  in  those  cases  where  the 
taxidermist  may  never  have  seen  the  bird  either  alive  or  even  a  good 
figure  of  it,  the  most  pitiable  results  follow.  This  is  well  seen  in  PI. 
XXXVI,  showing  two  king  penguins — birds  of  the  same  si)ecies.  The 
tsiller  of  the  two  was  mounted  by  one  of  the  old  school-men  taxider- 
mists years  ago,  and  it  is  so  bad  that  I  consider  it  quite  beyond  the 
pale  of  criticism.  The  second  and  more  upright  bird,  recently  done  at 
the  Museum,  although  in  some  particulars  not  everything  it  should  be, 
is  such  an  advance  upon  the  first,  that  comparison  becomes  quite  unnec- 
essary. Bad  mounting  of  the  kind  Just  referred  to  is  still  more  disas- 
trous when  it  has  been  done  in  the  case  of  a  bird  of  gieat  rarity,  and 
consequently  of  almost  priceless  value.  This  was  un fortunately  the 
casein  regard  to  the  specimen  of  the  Great  Auk  (Plautun  hnpenntH) 
owned  by  the  National  Museum.  A  figure  of  this  as  first  mounted  by 
some  ancient  bungler  is  sh.own  on  PI.  xxxvii,  Fig.  1.  No  living  auk  in 
good  health  ever  stood  in  that  position;  but  thanks  to  what  art  can 
sometimes  accomplish  in  these  days,  this  outraged  bird  was  not  des- 
tined for  all  eternity  to  stand  as  a  drum-major  at  dress  parade. 

It  was  det^H'mined  to  have  it  remounted;  an  operation,  owing  to  the 
age  of  the  specimen  and  a  lack  of  knowledge  as  to  what  condition  the 
skin  might  be  in,  that  required  a  full  measure  of  judgment  relative  to 
what  taxidermy  could  hope  for  in  such  premises.  The  work  of  remod- 
eling was  accomplished  by  Mr.  Wood,  of  the  National  Museum,  and  the 
result  is  shown  in  Plate  xxxvii.  Fig.  2,  and  this  now  probably  extinct 
fowl,  one  of  the  treasures  of  the  department,  presents  a  far  more  resi>ect- 
able  api)earance,  and  is  certainly  posed  in  a  far  more  natural  attitude, 
though  judging  from  Audubon's  plate  of  it,  I  believe  it  still  to  be  not  a 
posture  this  auk  was  wont  to  assume.    Still,  it  was  most  assuredly  the 
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very  best  that  could  have  been  done  under  the  circuinstancea;  for  when 
birdsMiee.ks  are  8tret<!hod  out  of  all  proportion,  and  then  allowed  to 
remain  that  way  for  years,  it  is  by  no  means  an  easy  matter  to  even 
partially  restore  them  again  to  their  normal  lengths.  Even  among  the 
more  common  birds  there  still  linger  numerous  examples  of  old-style 
bird  stuffing  in  the  cases  of  the  National  Museum.  Some  of  these  abso- 
lutely violate  every  corre{*t  principle  of  taxidermy,  and  it  is  devoutly 
to  be  hoped  that  the  time  is  not  far  distant  when  they  can  be  presented 
to  some  fourth-rate  museum  or  college  "in  the  provinces."  Surely 
both  this  Museum  and  the  people  have  outgrown  such  scarecrows.  I 
allude  to  such  looking  aftairs  as  we  have  represented  in  Plate  xxxviii 
of  this  report,  a  specimen  of  Larus  occidentalis.  Now,  gulls  make  espe- 
cially beautiful  subjects  when  they  are  well  mounted ;  for  in  nature  they 
are  graceful  in  the  extreme,  and  their  plumages,  so  simple  and  so  harmo- 
niously blended,  are  very  attractive.  Plate  xxxix,  a  mounted  specimen 
of  Creagrus  furcatn^  in  the  national  collection,  is  in  my  opinion  an  ab- 
solutely lifelike  reproduction  of  the  bird  as  it  appeared  when  it  was 
alive.  It  is  nature  and  simplicity  itself,  and,  with  its  neat  stand,  leaves 
nothing  to  be  desired  in  the  way  of  mounting  a  single  individual  in  an 
attitude  of  rest.* 

There  is  no  class  of  vertebrates  that  admit  of  grouping  for  museum 
exhibition  that  can  exceed  birds.  Most  of  the  species  are  small,  which 
is  an  advantage,  inasmuch  it  allows  us  to  increase  the  amount  of  nat- 
ural surroundings;  then  a  great  many  birds  have  very  peculiar  habits 
and  construct  a  great  variety  of  nests,  and  these  may  often  be  repro- 
duced with  the  greatest  possible  interest,  t 

One  of  the  most  lifelike  groups  of  birds  known  to  me  is  the  pair  of 
Black  Ducks  {Anm  ohscura)  and  young,  which  form  a  part  of  the 
ornithological  mounted  (collection  of  the  American  Museum  of  Natural 
History  of  New  York  C'ity.    Through  the  kindness  of  Dr.  J.  A.  Allen, 

•This  gull  was  the  work  of  Mr.  Nelson  R.  Wood,  one  of  the  taxidermists  employed 
iu  the  National  MiiHoain,  who  also  prepared  all  the  mounted  domestic  fowls  and 
pigeons  here  shown  with  the  exce)>tion  of  the  white- faced  black  Spanish  cock  (Plate 
ixix,  Fig.  2) ;  the  Parrot  (Plate  XLi  v,  Figs.  1.2);  the  Baltimore  oriole  (Plate  Lxxiii) ; 
the  tnrkey  (Plate  xlviii,);  and  the  great  honie<l  owl  (Plate  lxxii).  Mr.  Wood 
has  cheerfully  tendered  his  assistance  to  me  in  several  ways  during  my  examination 
of  8i>ecimen8,  for  which  he  fully  deserves  my  thanks,  as  he  does  for  the  loan  of  his 
living  spe<-imen  of  Gainbel's  partridge  and  Black  Sumatra  cock,  both  of  which  by 
photography  have  been  secured  for  plates  for  this  paper. 

tAcconling  to  Mr.  Goode:  '^The  mounting  of  animals  iu  picturesque  and  lifelike 
groups  in  the  midst  of  accessories  taken  from  their  natural  haunts  appears  to  have 
been  first  attempted  by  Prof.  Paolo  Savi  in  the  early  part  of  the  present  century. 
Iu  the  museum  of  the  rniv(*r8ity  of  Pisa  nearly  one  hundred  of  these  are  still  pre- 
served. One  of  these,  a  group  of  starlings  upon  the  head  of  a  dead  sheep,  is  as  fine 
as  anything  since  ])r()dueed  anywhere;  and  a  pair  of  boar  hounds  attacking  a  boar 
is,  for  action,  the  best  piece  of  mammal  mounting  I  have  ever  seen.  The  collection 
is  a  wonderful  one,  and  is  still  i)erfectly  preserved." 
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of  that  institution,  I  am  enabled  to  present  that  gjronp  here  as  one  of 
my  illustrations.     It  is  shown  in  Plate  XL.* 

The  subjects  shown  in  Plate  XLiii,  Parrot;  Plate  lxi,  California  Partridge;  Plate 
LXii,  Massena  Partridge;  Plate  LXiii,  Quail;  Plate  lix,  Fig.  2,  Quail;  Plate  LUV, 
English  Pheasant;  PlatciLxv,  Moor  Cock;  Plate Lxvii,  Ruffled  Grouse;  Plate  ucvn, 
Fig.  1,  Dusky  Grouse ;  Plate  lx  vii.  Fig.  2,  Richardson's  Grouse,  and  the  well-mounted 
turkey  head  in  Plate  lxix,  are  all  examples  of  Mr.  Densiow's  style  of  mounting. 
My  thanks  are  due  him  for  the  loan  of  the  drawing  from  which  the  tignre  of  the 
(rreat  Homed  Owl,  shown  in  Plate  lxxii,  was  made.  It  is  from  his  well-filJed  ''note- 
book "  of  drawings  and  photographs  of  all  kinds  of  animals  from  life  and  good 
illustrations — just  such  a  book  as  every  taxideimist  should  compile.  Mr.  Denalow 
w'as  at  one  time  employed  by  the  National  Museum  and  is  in  my  opinion  a  taxider- 
mist of  the  highest  order  ol  merit. 

Great  simi)lidty  may  characterize  groups  of  birds,  or  they  may  be 
gotten  up  with  every  refinement  of  detail.  A  beautiful  piece  of  work 
representing  the  former  style  is  to  be  found  in  the  collectioD,  where 
two  flamingoes  and  their  nests  are  represented ;  while  of  the  latter 
kind,  it  would  be  difficult  to  find  a  group  anywhere  tliat  would  present  so 
many  interesting  features,  and  such  wonderful  harmony  in  detail,  as  is 
seen  in  the  group  of  jacanas,  v^hich,  together  with  the  flamingoes,  were 
sent  on  to  the  World's  Colunibiau  Exposition.  The  piece  of  pond  work  in 
this  latter,  including  the  flowers  and  their  leaves,  and  the  handling  of  the 
bottom,  are  simply  exquisite.  Such  work  is  an  adornment  to  any 
museum,  and  a  Avliole  chapter  in  zoological  science  to  any  visitor  who 
may  chance  to  give  it  any  study  whatever.  The  artist,  I  regi^etto  say, 
is  not  known  to  me,  but  there  is  no  question  that  he  knew  a  jacana.t  I 
have  seen  the  birds  alive  iu  nature,  and  the  way  he  has  rendered  the 
peculiar  habit  the  males  have  of  vertically  erecting  their  wings,  in  a 
manner  similar  to  our  Solitary  sandpiper,  is  capital.  This  delicate  case, 
as  I  have  Just  said,  was  sent  on  to  the  World's  Fair  at  Chicago,  and  it 
is  to  be  hoped  thiit  no  misfortune  will  befall  it  either  in  going  there 
or  having  it  returned  here. 

Perhaps  some  of  the  finest  groups  in  the  world  are  at  South  Kensing- 
ton of  the  British  Museum,  and  at  the  commencement  of  this  paper  I 
quite  extensively  quoted  from  Dr.  Shar])e's  article  upon  the  nature  of 
many  of  them.  That  distinguished  ornithoh)gist,  who  is  in  charge  of 
the  department  of  ornithology  there,  has  kindly  sent  me,  as  I  have 
before  said,  two  beautiful  photographs  of  their  method  of  mounting 
specimens  of  the  diurnal  Eaiiti  res.  Those  photogiaphs,  unfortunately, 
]  had  to  have  very  much  reduced,  but  still  they  show  very  well  the 


*ThiH  gronp  was  designed  and  prepared  by  Mr.  Jenness  Richardson,  at  the  Ameri- 
can Musenm  of  Xatnral  History,  in  1890;  the  stutlics  being  made  from  life  at  Gar- 
diner's Island,  \ew  York,  in  May.  1889.  The  aceeHsories  were  made  by  Mrs.  E.  8. 
Mogridge,  under  the  supervision  of  Mr.  KichardHon,  and  are  actual  facsimiles  from 
nature. 

1  The  group  was  mounted  by  Henry  .NIarshall,  for  many  years  the  ))rincipal  bird 
taxidermist  in  the  National  Museum.  — Kditoh. 
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^^randenr  of  the  scale  upon  which  such  work  is  executed.    Their  copies 
3F^re  fiuthfully  rendered  in  Plates  xli  and  XLii,  and  to  study  them  simply 
:xjQ6an8  to  excite  our  fullest  a<lmiration  for  such  bold  and  truthful  ren- 
c3ering.    In  Plato  xli  one  of  the  birds  is  exhibited  in  full  flight,  and  yet 
'fche  rocky  wall  behind  him  seems  to  be  in  contai^t  with  his  tail,  and,  in- 
sismach  as  there  is  no  perch  for  him  to  have  pitched  off  of  in  full  flight, 
^he  question  might  naturally  arise,  going  at  the  rate  he  apparently  is, 
"'^'hencedid  he  come!    The  defect  so  apparent  is  jn-obably  due  to  the 
X^icture  itself,  which  does  not  represent  the  ac^tual  and  necessary  space 
"C^hat  exists  between  the  sailing  bird  and  the  rocky  cliff  behind  him. 
Such  illustrations  bring  up  to  my  mind  the  great  question  of  the 
amount  of  activity  permissible  in  birds  mounted  for  museum  exhibi- 
tion.   My  opinion  in  these  premises  can  be  briefly  put.    The  great  bulk 
^Df  individual  specimens  of  small  birds  exhibited  in  thecase^of  a  large 
Scientific  zoological  museum  should  be  mounted  up  on  the  T  of  the 
;X)erch  in  one  of  the  most  common  attitudes  of  the  species;  a  slight  dip- 
ping forwards,  or  slight  inclin<ation  of  the  head  in  some  direction,  being 
«done  permissible.     But  this  would  give  rise  to  great  monotony,  and  to 
t>reak  that  we  would  advise  a  certain  amount  of  activity  in  single  spec- 
:imens.    This  should  be  accorded  to  those  birds  which  normally  are  very 
^active  in  nature.     With  respect  to  groups  of  birds  we  may  to  a  greater 
•extent  indulge  in  arranging  birds  in  different  attitudes.    At  the  best 
"this  is  what  we  would  naturally  look  for  anyway,  for  in  groups  of  birds 
"the  individuals  composing  it  are  more  frequently  mounted  in  the  act 
of  performing  something,  either  feeding  their  young  or  flying,  or  nest- 
l>uilding,  or  some  other  avocation.     Even  violent  action,  as  fighting 
^acb  other,  or  capturing  their  prey,  may  be  introduced  in  a  limited 
number  of  groups. 

The  scolding  parrot,  shown  in  Plate  XLiii,  which,  by  the  way,  is  a  mas- 
terly piece  of  W(n*k,  is  an  excellent  example  of  activity  shown  in  a  single 
specimen,  and  this  one  subject  would  give  relief  to  a  dozen  quiet  par- 
rots in  the  same  case;  or,  for  example,  the  other  species,  equally  as  well 
rendered,  shown  in  two  views  in  Plate  XLiv.  Figs.  1  and  2.  For  ordinary 
small  birds  the  style  shown  for  the  female  oriole  in  Plate  lxxiii  is  some- 
times desirable,  especially  when  a  bird  is  selected  having  such  active  hab- 
its as  the  oriole  has,  and  where  the  artist  can  succeed  in  reproducing  one 
of  its  more  usual  postures  as  well  as  has  been  done  in  the  case  of  this 
specimen.  Otherwise  it  most  certainly  should  not  be  attempted.  But 
the  acme  of  all  activity  and  of  all  grouping  is  reached  when  such  artis- 
tic pieces  of  work,  so  faithfully  executed,  so  full  of  interest  and  all  that 
is  natural,  are  sot  forth  as  the  pie(?e  shown  in  Plate  xlv.  Mr.  Adams^ 
who  both  collected  and  mounted  this  most  attractive  thing,  would  cer- 
tainly have  ^'capped  th(*  climax"  had  he  been  able  to  have  brought 
home  the  very  section  of  the  tree  in  which  that  identical  llornbill  built 
lier  nest.  This  part  is  artificial,  having  been  built  up  of  fine  papier- 
mache  ;  but  it  is  only  fairly  well  done.  It  represents  the  male  of  one  of  the 
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species  of  Hornbills  feeding  the  female,  whom  he  has  imprisoned  during" 
the  period  of  incubation  in  a  hollow  tree.  I  never  pass  it  that  I  do  nofc 
think  of  what  Wallace  has  said  of  the  habit  in  his  Malay  Archipelago 
(p.  147) : 

I  had  sent  my  hunters  to  shoot  and  while  I  was  at  breakfast  they  returned,  bring- 
ing me  a  fine  large  male  of  the  Buceroa  bicomis,  which  one  of  them  assured  me  he 
had  shot  while  feeding  the  female,  which  was  shut  up  in  a  hole  in  a  tree.  I  had 
often  read  of  this  curious  habit,  and  immediately  returned  to  the  place,  accompa- 
nied by  several  of  the  natives.  After  crossing  a  stream  and  a  bog,  we  found  a  large 
tree  leaning  over  some  water,  and  on  it«  lower  side,  at  a  height  of  about  20  feet, 
appeared  a  small  hole,  and  what  looked  like  a  quantity  of  mud,  which  I  was  assured 
had  been  used  in  stopping  up  the  large  hole.  After  a  while  we  heard  the  harsh  cry 
of  a  bird  inside,  and  could  see  the  white  extremity  of  its  beak  put  out.  I  offered  a 
rupee  to  anyone  who  would  go  up  and  get  out  the  bird,  with  the  egg  or  young  one, 
but  they  all  declared  it  was  too  difficult  and  they  were  afraid  to  try.  I  therefore 
very  reluctantly  came  away.  In  about  an  hour  afterward,  much  to  my  surprise,  a 
tremendous  loud,  hoarse  screaming  was  heard,  and  the  bird  was  brought  me,  to- 
gether with  a  young  one  which  had  been  found  in  the  hole.  This  was  a  most  cari- 
ous object,  as  large  as  a  pigeon,  but  without  a  pa  tide  of  plumage  on  any  part  of  it. 
It  was  exceedingly  plump  and  soft,  and  with  a  semi  transparent  skin,  so  that  it 
looked  more  like  a  bag  of  jelly  with  head  and  feet  stuck  on  than  like  a  real  bird. 

The  extraordinary  habit  of  the  male  in  plastering  up  the  female  with  her  egg  and 
feeding  her  during  the  whole  time  of  incubation  and  till  the  young  one  is  fledged,  is 
conmion  to  several  of  the  large  hornbills,  and  is  one  of  those  strange  facts  in  natural 
history  which  are  "stranger  than  fiction." 

A  very  favorable  commencement  has  been  made  at  the  National 
Museum  of  illustrating  our  own  native  birds  by  similar  methods,  and 
it  would  not  be  easy  to  overestimate  the  value  and  interest  that 
attach  to  so  important  a  step.  We  have  already  in  one  handsome 
single  case  a  pair  of  shrikes  with  their  nest  and  young  in  a  thorn-apple 
bush,  while  upon  several  of  the  spines  of  the  latter  are  suspended  vari- 
ous insects  and  a  small  mammal,  showing  the  habit  of  those  interesting 
birds  in  nature  of  thus  impaling  such  creatures.  Others  are  in  the 
course  of  making,  and  still  others  in  contemplation.  A  pair  of  Wood 
Ducks  with  their  real  nest,  taken  from  some  lofty  tree,  is  a  good  sub- 
ject for  some  enterprising  artist,  and  many  others  suggest  themselves 
to  us.  There  were  magnificent  groups  of  our  birds  sent  on  to  the 
Columbian  Exposition  at  Chicago,  and  when  these  are  returned,  as 
they  will  be,  it  will  form  a  fine  basis  for  such  a  collection  to  be  added 
to  in  the  future.  I  fear  I  must  leave  a  great  deal  unsaid  here  that  I 
would  like  to  say,  but  it  is  to  be  devoutly  hoped  that  the  Avide  interest 
our  people  are  taking  in  such  matters,  and  the  national  desire  of  build- 
ing up  a  National  Museum  at  our  fair  capital,  will  induce  our  Govern- 
ment to  open  the  public  purse  to  the  extent  of  bestowing  the  room 
required  for  the  proper  exhibition  of  this  series,  even  to  the  giving  of  a 
large  and  suitable  building,  now  so  much  needed  through  the  rapid 
increase  and  accumulation  of  such  treasures. 

This  will  be  the  more  necessary  inasmuch  as  within  a  few  years  past, 
through  the  wise  foresight  of  Mr.  Goode,  another  very  important  de- 
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partiueiit  is  growing  up  at  tbe  Govenimeut  museums,  and  this  iu  tlie 
field  we  now  have  under  consideration,  and  it  is  the  exhibition  of  the 
finest  possible  specimens  of  all  <mr  domesticated  fowls,  especially 
pigeons,  chickens,  and  the  like.  So  far  as  the  art  has  a]>plied  itself  to 
the  preservation  and  representation  of  these  lately,  it  has  been  most 
satisfactory,  and  many  masterpieces  of  this  kind  now  adorn  the  series. 

The  style  in  which  the  fowls  are  being  done  is  well  exemplified  in 
Plates  XL VI  and  XLVii.  Mr.  C.  A.  Sharp,  of  Lockport,  N.  Y.,  imported 
the  birds  there  shown  from  England.  They  are  both  prize-winners,  and 
both  splendid  samples  of  Indian  game  fowl,  cx)ck  and  hen.  At  their 
death  they  were  presented  by  Mr.  Sharp  to  the  National  Museum. 
''Lady  Whitfield,"  th(»  hen,  is  an  hundred-dollar  bird,  w^hile  her  consort 
brought  $350.  From  an  artistic  point  of  view,  in  so  far  as  taxidermy 
is  concerned,  they  are  markedly  superior  pieces  of  workmanship  and 
in  every  particular — i>ose,  toi)ographical  anatomy,  coloring,  spirit,  and 
all.  To  appreciate  their  beauty,  we  have  but  to  compare  them  with 
some  of  the  taxidermy  that  was  done  during  the  old  regime  of  the 
Museum's  history.  I  mean  such  types  of  it  as  I  am  enabled  to  show  in 
Plate  XLix,  Fig.  2 — a  White-faced  black  Spanish  cock — a  relic  I  ex- 
humed from  the  vaults  of  the  specimens  now  being  discarded.  What  a 
l)eauty  ( f ) — saddle-backed,  tail  thrown  up  like  a  toucan's,  wires  show- 
ing everywhere,  most  all  of  his  body  in  front  of  his  legs,  stepping  off 
'With  both  feet  fiat  on  the  ground,  and  such  a  weird,  grotesque,  con- 
»iequential,  lop-sided  aspect  anyway — this  fright  with  no  form  of  a  fowi 
Inown  to  me  is  only  fit  to  grace  the  front  window  of  a  fourth-class  cheap 
l)ird  " stutter's"  shop.  A  few  more  such  '*  spooks"  as  this  still  linger  on 
exhibition,  as  if  by  courtesy  to  the  past,  but  they  will  shortly  have  to 
make  way  before  the  work  now  coming  in. 

Sometimes  these  game  cocks  are  '*  undubbed,"  that  is  their  wattles 
and  comb  are  not  trimmed  ott".  In  preserving  these  parts  in  a  bird  like 
this  they  are  cast  from  the  original  and  restored  in  a  plastic  matinial, 
that  will  keep  indefinitely  without  change  of  form  or  color.  After  the 
bird  is  mounted,  these  are  proi)erly  attached  in  their  places  on  the 
head,  and  the  suture  lines  colored  over.  The  ettect  is  absolutely  per- 
fect, and  to  show  how  i^erfect  it  is  I  have  intrcnluced  two  additional 
figures,  nearly  life  size,  of  the  head  of  a  gann*  cock  (Plate  xlviii.  Figs. 
1,  2).  They  will  bear  the  minutest  inspection  from  every  critical  point 
known  to  taxidermists.  In  Fig.  2  the  eye  is  unfortunately  marred  by 
the  light  refnurtion,  but  we  can  not  avoid  that  iu  pliotography.  Thor- 
oughly lifelike  again  is  the  pretty  specimen  shc^wn  in  Plate  L,  a  Silver- 
spangled  Hamburg  hen.  The  artist  who  mounted  this  specimen  is 
a  close  student  at  all  times  of  the  various  attitudes  assumed  not  only 
by  fowls  and  i)igcons  of  all  kinds,  but  of  the  feathered  creation  at 
large,  and  in  this  instance  has  haj^pily  hit  the  appearance  of  a  hen 
feeding  as  she  walks  along  or  regarding  some  small  object  on  the 
ground  that  has  attracted  her  attention. 
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Another  worthy  subject  is  seen  in  Plate  XLix,  Fi^.  1,  a  i)ron(l  old 
bhiek  Sumatra  cock,  that  comes  from  a  Hue  of  fowls  unsurx)asse(l  by 
any  in  beauty  or  from.  Mr.  Wood,  of  the  Museum,  owns  one  or  more 
of  the  grandsons  of  the  rooster  here  portrayed,  and  through  the  skill 
and  patience  of  Mr.  T.  W.  Smillie,  in  charge  of  the  photographic  gaDery 
of  the  National  Museum,  1  am  enabled  to  present  figures  from  photo- 
graphs of  this  cock,  taken  from  the  live  bird. 

They  are  valuable  as  models,  going  to  show  the  disposition  of  ploin- 
age,  the  contour  of  general  form,  its  attitudes,  and  general  appear- 
ance. These  fowls  are  black  all  over,  with  strong  blue  and  green 
reflections  in  every  changing  light.  Special  attention  is  invited  to  tlie 
elegant  manner  in  which  the  superb  tail  is  horizontally  carried  and  the 
proud  carriage  of  the  bird  in  Plate  lxi.  O  ye  artists  of  the  pen  and 
bh)ck  who  diligently  illustrate  for  our  thousand  and  one  agricultiiral 
periodicals  all  over  this  country,  and  sometimes  do  not  quite  hit  in  your 
ettbrts  the  galline  form  divine,  pray  look  upon  these  portraits  before 
getting  down  to  your  easels  again,  and  profit  thereby ! 

Other  remarkably  fine  pieces  of  wcn-k  of  this  kind  are  seen  in  Plates 
Lii,  Liv,  and  LV.  They  are  all  equally  good  and  deserving  of  the  highest 
compliment  that  I  can  give -them,  and  that  is  they  are  absolutely  true 
to  nature.  My  only  regret  is  that  they  are  not  colored  as  well,  for  they 
would  then  be  still  more  lifelike  and  their  real  beauties  greatly  enhanced. 
This  factor  is  not  so  much  missed  in  the  good  old  light  Brahma  hen  in 
Plate  LV,  for  she  is  largely  black  and  white.  She  was  presented  to  the 
National  Museum  by  Mr.  Charles  Griffin,  of  Shelter  Island — with  the 
cock  that  goes  with  her  they  constitute  a  pair  of  fowls  of  great  beauty. 
(Plate  Liv  and  LV.) 

Many  of  the  domestic  pigeons  have  also  been  treated  at  the  Museum 
quite  as  artistically  as  have  the  fowls.  No  opportunities  have  been  lost 
to  catch  these  in  their  every  mood,  and  reproduce  them  in  preserved 
specimens  of  the  individuals  themselves.  One  of  the  prettiest  subjects 
sent  on  to  the  Chicago  fair  by  the  National  Museum  was  a  large  pigeon- 
cot  covered  with  many  varieties  of  our  tame  pilous,  both  the  common 
and  the  rarer  kinds.  It  was  gotten  up  by  Mr.  Lucas  in  a  manner  that 
admitted  of  no  improvement,  bearing  as  it  did  a  true  likeness  to  an 
original.  Two  of  the  pigeons  that  were  upon  it  are  shown  in  Plate  LVI 
and  LVii.  When  one  thinks  of  the  stiff  and  uncouth  things  that  so 
many  taxidermists  give  us  and  call  them  pigeons,  it  is  positively  grate- 
ful to  turn  to  these  here  shown,  and  observ^e  the  eminently  natural  atti- 
tudes in  which  these  gentle  creatures  have  been  thrown.  One  of  the 
prettiest  pieces  of  taxidermy  that  1  have  ever  had  the  i)leasure  of  study- 
ing is  the  dozing  dovecot  pigeon,  depicted  in  Plate*  LVi.  We  hope  that 
this  collection,  now  so  well  advanced,  will  continue  to  grow  both  nu- 
merically and  in  the  variety  ot  the  species.  Were  it  possible  to  obtain 
some  of  the  steps  in  Mr.  Darwin's  numerous  experiments  witli  pigeons, 
and  all  that  he  demonstrated  thereby,  and  the  corresponding  forms  and 
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crosses  conld  be  obta»ined,  the  plan  would  not  be  a  bad  one  to  devote  a 
few  cases  to  illustrate  so  important  a  subject. 

When  we  come  to  study  the  collection  of  mounted  specimens  of  the 
Gallina)  in  the  ornithological  cases  of  the  Smithsonian  Institution  in 
the  large  hall  where  all  the  mounted  birds  are  exhibited,  we  find  the 
same  condition  of  affairs  presented  to  us,  as  has  been  described  for  the 
other  avian  groups.  Inferiority  of  work,  as  a  rule,  charact'Crizes  the 
older  specimens,  while  real  merit  marks  the  most  of  those  that  have 
appeared  within  comparatively  recent  times.  This  appears  to  have 
been  the  case,  in  so  far  as  the  latter  kind  are  concerned,  during  a  period 
extending  over  perhaps  a  twelve  month  prior  to  the  opening  of  the 
World's  Columbian  Exposition.  Some  fine  work  began  to  make  its 
api)earance  just  then,  due  apparently  to  that  cause,  which  was  having 
a  similar  stimulating  influence  in  all  quai*ters,  no  art  or  industry  being 
exempt  from  it.  The  advances  in  methods  and  results  was  being 
silently  watched  by  me  with  a  keen  interest  and  appreciation,  not  to 
say  a  feeling  of  pride  and  exultation  at  the  genuine  gain  that  was  being 
made  in  such  matters. 

My  attention,  among  other  things,  was  especially  drawn  towards  the 
group  to  which  allusion  has  just  been  made,  particularly  the  American 
partridges  and  grouse  and  their  allies.  Some  of  the  species  of  par- 
tridges that  were  being  mounted  and  placed  in  the  cases  struck  me  as  be- 
ing more  life-like  than  was  common,  and  I  mentally  comjjared  them  with 
my  recollections  of  the  living  8i)ecies  in  nature,  as  well  as  all  the  figures  I 
knew  of  them.  As  the  present  paper  began  to  take  on  form  I  deter- 
mined, if  possible,  to  introduce  copies  of  a  few  photographs  of  living 
partridges,  and,  as  has  been  mentioned  on  a  previous  page,  the  opportu- 
nity was  duly  presented.  Mr.  Smillie  was  good  enough  in  my  presence 
to  make  several  exposures  upon  a  living  specimen  of  GambePs  partnidge, 
and  some  of  those  results  are  well  worthy  of  publication.  They  are 
presented  in  Plate  Lix,  Fig.  1,  and  Plate  lx.  In  the  first  figure  the 
bird  had  elevated  all  his  feathers  just  prior  to  preening  himself.  This 
in  a  way  should  be  compared  with  tlie  quail  shown  in  Fig.  2,  recollect- 
ing, however,  that  the  living  bir<l  is  not  on  the  ground  and  that  the 
mounted  one  is  done  with  the  act  of  preening  and  is  just  about  to  shake 
herself. 

In  Plat«  LX  the  bird  was  taken  as  it  sat  quietly  upon  a  perch,  and 
slightly  elevated  the  feathers  at  the  neck  and  forepart  of  the  body.  It 
shows  that  one  of  the  feathers  of  its  plume  was  broken  and  hung  down 
below  the  others  and  is  not  a  shadow,  as  might  by  some  be  supposed. 
This  figure  is  a  fine  model  for  those  whe  may  desire  to  mount  a  par- 
tridge in  this  attitude.  Although  of  a  ditt'erent  genus,  it  is  interesting 
to  compare  this  with  the  partridge  shown  in  Plate  LXiii,  which  is  one 
of  the  best  mounted  specimens  of  a  Colinns  with  which  I  am  acquainted. 
It  will  be  noticed  that  the  slight  flatness  that  naturally  exists  over  the 
pectoral  region  is  apparent  in  both  the  living  bird  and  in  the  specimen 
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shown  iu  Plate  lxiii.     This  feature  shoul<l  also  be  (*omi)ared  with  what 
we  see  in  Plate  lx. 

Some  excellent  judges  of  tlu*  taxhlenny  of  birds  have  spoken  very 
highly  of  the  California  partridge  shown  in  Plate  lxi,  and  though  ap- 
parently in  all  essential  respects  faultless  in  workmanship,  design,  and 
execution,  it  is  to  me  not  as  pleasing  a  result  as  the  Cyrt4)nyx  seen  in 
Platte  LXii.  Birds  of  the  latter  sj^ecies  I  have  seen  in  New  Mexico,  and 
iu  nature  they  exactly  have  the  form  here  shown.  The  model  used  in  this 
case,  however,  was  from  the  figure  in  Gould's  monograph  on  the  Odan- 
t^phorin<ej  while  in  the  case  of  the  California  partridge  it  was  from  life. 

Of  the  larger  game  birds  the  Museum  has  quite  a  number  of  a  char- 
acter not  to  be  excelled  by  any  institution  in  the  world,  and  probably 
not  fully  equaled  by  any  other  in  this  country.  They  must  excite  even 
the  admiration  of  those  who  care  ev(»r  so  little  for  either  ornithology  or 
for  thjb  feats  of  pui-e  art  in  taxidermy.  But  such  people,  fortunately, 
I  am  not  now  dealing  with  and  care  less  for.  But  tell  me,  where  is  the 
naturalist,  or  the  sportsman,  or  the  taxidermist,  or  the  cultured  any- 
where who  can  not  see  the  extreme  beauty  and  excellence  in  such 
specimens  as  I  have  bwm  permitted  to  present  in  such  a  piece  as  the 
Pheasant  portrayed  in  Plate  lxiv,  or  the  moor  cock  shown  in  the  next 
plate  following,  or  Plate  lxv.  It  is  too  bad  we  can  not  show  the  color 
in  such  a  specimen  as  this,  for  it  is  surely  a  gorgc^ms  fowl.  There  is 
another  specimen  of  the  moor  cock  in  the  collection  and  the  taxider- 
mist has  attempted  to  mount  it  in  an  attitude  of  strutting  on  a  log,  or 
a  large  bough,  I  do  not  remember  which  now,  for  I  only  remember  the 
unpleasant  sensation  left  upon  me  after  having  seen  tlie  bird  itself.  It 
has  the  api^earance  as  though  it  was  about  to  have  a  spasm.  It  is  an 
excellent  example  of — very  bad  taxi<lermy. 

WolTs  superb  drawings  form  almost  an  inexhaustible  supply  of  grace- 
ful and  accurate  postures  and  positions  of  all  kinds  of  vertebrates,  and 
it  was  from  that  work  that  the  artist  S(»cured  his  model  for  the  Bnffed 
grcmse  reproduced  in  Plate  i.xvi.  In  placing  this,  however,  before  the 
camera  I  gave  it  a  front  view  rather  than  a  lateral  one,  this  being,  as 
is  well  known,  one  of  the  severest  tests  to  which  you  can  submit  the 
artist's  work,  esj)ecially  in  a  piece  of  this  kind.  How  well  it  stands  it 
others  must  be  left  to  ju<lge;  for  my  own  part  and  in  my  humble 
opinion  it  represents  to  a  line,  to  a  feath(»r,  a  startled  grouse  as  he 
regards  from  thc^  bough  of  a  tree  the  object  that  lias  alarmed  him.  The 
balance,  with  upper  wing  slightly  lowere<l,  with  tail  flatly  outspread, 
raised  rnifs,  and  eager  look,  the  i)osition  of  the  feet — indeed  the  entire 
poise  is  admirable  throughout. 

In  order  to  show  how  well  some  of  the  other  spec'ies  of  our  grouse  have 
been  preserved  1  (those  the  two  shown  in  Plate  Lxvii,  Figs.  1,  2,  either  of 
which  are  as  goo<l  as  they  (tan  be  made.  It  would  have  been  an  easy 
matter  here  to  have  seh^cted  a  dozen  or  more  mounted  specimens  of 
grouse  from  the  collection  that  would  have  shown  how  bad  these  birds 
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can  be  mouuted  when  they  fall  into  the  hands  of  the  unskilled.  It  is 
better,  however,  I  think  to  forget  and  forgive  all  that  has  been  done 
in  the  past,  provided  we  continually  strive  to  coj)y  nature  as  closely  as 
possible  in  the  ftiture.  To  this  end  1  reproduced  as  many  good  models 
as  possible,  and  have  given  only  a  few  showing  how  taxidermy  ought 
not  to  be  done.  Examples  of  the  "  ho w-not- to-do-it"  kind  have  been  in- 
troduced here  and  there  only  as  warnings. 

Our  wild  turkey  seems  always  to  have  given  tremble  to  the  old-time 
taxidermists,  and  some  perfect  frights  are  miule  to  do  duty  for  that  noble 
fowl  in  the  collection.  Some  of  these  are  so  badly  prepare^  that  they 
are  downright  hideous,  while  in  some  respects  they  fail  to  give  any  idea 
of  the  bird  or  its  appearance  in  nature.  The  taxidermy  of  the  turkey, 
moreover,  presents  difficulties  that  are  to  be  encountered  (mly  in  a  lim- 
ited number  of  birds  in  any  avifauna.  Chief  among  these  problems  is 
the  proper  preservation  of  the  practically  featherless  head.  This  is  not 
only  without  feathers,  as  we  know,  but  in  life  is  highly  colored,  corru- 
gated, and  wattled  below.  Whoever  it  was  that  prepared  the  turkeys 
in  former  times  that  now  disgrace  the  ('ases  of  the  ornithological  depart- 
ment I  do  not  pretend  to  know,  any  more  than  I  know  the  reason  why 
such  miserable  fifth-class  pieces  of  work  are  retained  there,  unless  it 
be  something  after  the  order  of  Chinese  ancestry  worship,  and  an  op- 
l)osing  of  the  methods  of  the  moderns. 

To. condemn  the  bad  and  to  recommend  every  result -that  reproduces 
nature  is  my  object  here,  and  this  thought  was  upi)ermo8t  in  my  mind 
when  the  comparison  made  in  Plate  lxix  was  undertaken.  As  one  looks 
at  this  plate  the  left-hand  hea^l  shows  how  wretchedly  bad  ineleagrine 
taxidermy  may  be  done  sometimes.  The  wattle-like  comb  has  had  no 
pains  whatever  taken  with  it,  and  appears  more  like  a  curved,  semi- 
erect,  filamentous  horn  than  anything  else;  the  skin  of  the  head  has 
been  stretched  down  an  inch  lower  than  it  belongs,  rendered  possible 
by  the  "stuflFer"  eliminating  all  the  corrugations  that  naturally  occur 
in  it;  then  the  feathers  that  belong  on  the  back  of  the  neck  aretwistM 
round  to  the  front.  After  it  was  dry  he  further  insulted  the  poor  bird 
by  blotijhinghis  neck  all  over  with  red,  white,  and  blue  paint — patriotic, 
but  a  villainous  practice  notwithstanding. 

Compare  this  with  the  second  head  in  the  same  plate.  In  the  first 
place  it  is  i)erfect  in  form,  and  all  the  parts  are  naturally  disposed. 
This  bird's  head  is  restored  in  wax — that,  is  the  skin  of  it  is,  together 
with  the  comb  and  anteroinferior  wattles.  In  this  the  proper  colors 
have  been  so  adroitly  incorporated  that  the  eft'ect  produced  is  life-like 
in  the  highest  degree.  Even  the  little  hair-like  feathers  have  been  by 
a  process  of  the  art  normally  scattered  in  their  places  over  the  head. 
The  remainder  of  the  bird  is  ])repared  quite  in  keeping  with  this  truly 
beautifully  preserved  specimen.  An  old  gobbler  of  this  species  is  shown 
in  Plate  lxviii.  lie  is  mounted  in  the  act  of  strutting,  and  the  mo<lels 
for  it  have  been  furnished  princijKdly  by  the  act  as  it  is  performed  by 
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the  domesticated  bird.  1  consider  this  to  be  one  of  the  finest  pieces  of 
modern  taxidermy,  so  far  as  birds  are  concerned,  in  the  museum.  The 
arrangement  of  the  exceedingly  profuse  plumage  is  perfect;  the  mark- 
edly oblique  tilting  of  the  spread  tail,  a  feature  that  it  is  difficult  to 
appreciate  in  the  plate,  is  most  truthfully  rendered.  This  bird's  head 
was  prepared  after  the  usual  methods,  but  I  understand  it  is  contem- 
plated to  model  it  in  wax,  like  the  one  just  described  above.  Wheu 
this  is  done  I  beheve  the  National  Museum  will  possess  the  finest 
s|)ecimen  of  a  mounted  wild  turkey  in  existence. 

Owls  have  not  only  given  a  great  many  artists  infinite  trouble  to 
correctly  p()rtray,  but  they  have  likewise  been  placed  upon  the  black 
list  of  a  perfect  host  of  taxidermists.  Literature  illume<l  by  plates  of 
birds  goes  to  show  that  many  an  ornithologist  who  could  draw  and 
paint  nearly  every  other  kind  of  bird  failed  when  owls  were  essayed. 
So,  too,  there  are  taxidermists  who  can  mount  most  all  birds  correctly, 
who  fail  to  a  large  extent  when  they  take  any  of  the  Striges  in  hand. 
Wilson,  the  American  ornithologist,  used  to  complain  bitterly  of  his  in- 
ability to  figure  any  of  these  birds  exactly  to  his  liking,  and  even  the 
master,  Audubon,  shows  a  little  weakness  sometimes  in  such  directions. 
Now,  in  my  first  atti^mpts  at  the  photography  of  birds,  owls  were  the 
subjects,  and  one  might  think,  inasmuch  as  they  quietly  roost  and 
doze  nearly  all  day,  that  is,  the  strictly  nocturnal  species,  they  would 
be  easy  subjects,,  but  this  is  by  no  means  always  the  case.  A  number 
of  years  ago,  in  New  Mexico,  1  frequently  tried  specimens  of  Aikeu's 
Screech  owl  (Megascapts  asio  aikeni)^  but  the  results  obtained  were  never 
entirely  satisfactory  to  me.  I  have  kept  many  kinds  of  American 
owls  alive  in  my  lifetime,  and  these  screech  owls  have  a  habit,  com- 
mon to  some  other  species  during  their  dozing  hours  <luring  the  day, 
of  drawing  themselves  up  in  an  erect  attitude,  with  all  the  feathers 
compressed  against  the  body,  and  with  the  plumicorns  erected  to  their 
fullest  extent.  But  when  we  come  to  try  and  photograph  one  in  such 
a  desirable  attitude,  we  must,  to  get  him  anything  like  life  size,  get 
the  camera  within  a  very  few  inches  of  his  owlship,  and  this  almost 
invariably  alarms  him,  and  he  will  flatten  out  his  plumicorns,  puff  him- 
self up,  and  then,  after  a  se(*ond's  idiotic  stare,  fly  to  some  other  part  of 
the  room.  Photographing  them  at  a  longer  distance  makes  the  figure 
of  him  too  small. 

I  was  once  a  whole  day  h(»re  at  Takoma  endeavoring  to  secure  a  pho- 
tograph of  oneof  ourConnnon  ^iM-eevAi  owls  (MeguHcojJS  a sio)  in  my  room — 
and  then  failed.  He  would  jump  up  on  top  of  my  camera,  emit  a  loud, 
rolling  whistling  note  of  disapproval  of  the  pro(*edure,  dash  off  and 
finally  nearly  brain  himself  by  bumping  into  the  mirror  of  my  wardrobe. 
I'd  hypnotize  him,  stiind  him  on  the  perch,  an<l  disappear  for  half  an 
hour,  and  on  my  return  he  would  be  standing  up  as  straight  as  a  rocket 
in  just  the  ])()sition  1  wanted  him,  but  all  my  ett'orts  to  sneak  up  to  the 
camera  and  remove  the  cap  and  make  the  ne(*essary  exposure  failed 
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utterly,  for  he  would  reeiiact  the  same  performance  I  have  just  described. 
Finally  I  tied  a  piece  of  strou^  pack  thread  to  his  leg  and  took  him  out 
of  doors,  took  him  in  the  broiling  glare  of  the  sun,  and  giving  him  a 
blotting-paper  background  and  a  pretty  perch,  1  went  at  him  again. 
After  numerous  attempts  I  secured  the  fairly  good  result  shown  in 
Plate  Lxx.  When  obtained  he  was  staring  his  eyes  out  at  a  chicken  that 
was  making  a  disturbance  not  far  away,  and  with  a  pin-hole  diaphragm 
in,  I  gave  him  an  exposure  of  at  least  ten  seconds,  during  which  time 
he  never  moved.  His  right  foot  exhibited  an  old  dislocation,  and  its 
twisted  position  is  evident  in  his  picture.  I  am  indebted  to  Master 
Richard  Lay,  of  Takoma,  D.  C,  for  the  loan  of  this  bird,  for  which  and 
for  his  trouble  in  capturing  it  for  me  1  desire  here  to  express  my  grate- 
ful acknowledgments.  It  is  my  intention  to  experiment  with  the  pho- 
tography of  owls  until  I  succeed  in  getting  a  line  series  of  them  in  all 
possible  j)08es,  with  the  hope  that  when  duly  published  they  will  prove 
useful  to  both  artist  and  taxidermist.  On  a  former  page  I  have  invited 
attention  to  the  picture  of  the  owl  shown  in  Plate  Lxxn.  It  is  a  plate 
made  from  a  photograph  of  a  drawing  that  was  iucurately  copied  from 
the  original  photograph  of  the  bird,  and  is  a  good  result  and  ought  to 
prove  useful  both  to  the  artist  and  to  the  taxidermist.  This  pluffing  up 
of  the  feathers  in  Bubo  is  common  practice  with  them,  and  the  act,  to 
a  moderate  degree,  has  been  well  rendered  in  the  exceptionally  fine 
mount  of  one  of  the  bubonine  owls  which  1  offer  in  Plate  Lxxi.  It 
shows  the  bird  in  what  miglit  be  called  the  first  stage  of  observant 
defiance,  or  when  something,  evidently  not  of  a  pleasing  nature,  has 
attracted  his  attention  and  he  is  ''getting  on  a  ready'?  to  repel  it.  The 
original  has  but  to  be  seen  to  be  admired,  for  it  is  remarkably  well 
done. 

There  is  not  much  encouragement  to  the  taxidermist  if  the  ever  pres- 
ent fact  is  before  him  that  the  work  with  which  he  has  taken  so  much 
pains,  and  given  so  much  of  his  labor,  is  at  last  to  be  but  poorly  exhib- 
ited; that  is,  his  birds  are  to  be  huddled  together  in  small  andunsuit- 
ablecases,  an<l  those  in  an  illy-lighted  hall.  Unfortunately  this  is  just 
what  exists  in  the  ornithological  department  now  in  the  old  Smithson- 
ian Institution  building,  where  ceitainly  50  per  cent  of  the  room  space 
is  particularly  not  of  the  proper  kind  wherein  to  exhibit  birds.  This 
subject,  though  not  altogether  foreign  to  the  present  report,  is  in  reality 
one  that  should  be  far  more  extensively  dealt  with  than  I  will  be  ena- 
bled to  do  in  this  connection. 

Of  all  the  departments  of  the  art  of  taxidermy  none  can  exceed,  and 
I  doubt  any  can  quite  eiiual,  the  talent  required  to  properly  preserve 
mammals.  This  is  due  to  the  fact  that  in  a  vast  majority  of  them  the 
hair  is  sutficiently  short  to  exhibit  the  anatomical  contours  of  the  body, 
head,  and  limbs,  while  in  some  the  hair  is  practically  entirely  absent, 
and  this  very  much  increases  the  ditticulty.  The  proper  handling  of 
the  mouth  and  associated  stru(*turcs,  of  certain  special  organs,  and  of 
H.  Mis.  114,  pt.  2 27 
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the  feet  and  ears,  etc.,  all  conduces  to  this.  And  so,  of  a  consequence, 
it  especially  devolves  upon  the  taxidermist  of  the  cla«8  of  the  vertebrata 
to  provide  himself  with  accurate  drawings  and  with  photographs  of 
mammals,  also  with  casts  and  figures  of  the  skinned  bodies  and  parts 
of  bodies  of  his  subjects.  This  is  just  what  the  sculptor  is  obliged  to 
do  in  his  art,  and  I  remember  very  well,  years  ago,  when  I  enjoyed  the 
rare  opportunity  of  watching  Mr.  John  Eodgers  at  work  in  his  studio. 
I  have  known  him  to  carefully  measure  as  many  as  thirty  well-formed 
liorses  and  take  the  average  of  those  measurements  so  as  to  get  at  the 
data  to  model  a  handsome  animal  for  a  statuette  of  Washington.  Not 
content  with  this,  he  had  also  in  his  room  a  complete  series  of  plaster 
casts  of  the  superficial  muscles  and  other  structures  demonstrating 
equine  morphology. 

Further,  all  the  principles  I  have  referred  to  in  the  taxidermy  of 
birds  apply,  almost  without  exception,  to  the  class  now  to  be  consid- 
ered. Groups  are  of  especial  interest  where  mammals  are  the  subjects, 
and  the  National  Museum  has  some  of  the  grandest  of  them  now  on 
exhibition  as  a  part  of  her  mammalian  series  known  to  any  institution 
of  the  present  time.  Take,  for  exanii)le,  the  grouj)  of  American  oxk>s- 
sumsin  the  ex)llection.  This  was  mounted  by  Mr.  llornaday,  who  has 
described  it  in  the  following  words  in  his  work  on  taxidermy.    He  says: 

The  case  which  incloses  the  entire  ^roiip  is  4  feet  lonjjj,  3  feet  wide,  and  3  feet 
high.  The  frame  of  the  case  is  as  light  as  possible,  and  all  four  sides  and  the  top 
are  of  glass.  On  the  side  of  a  sloping  bank  stands  the  base  of  a  small  gum  tree, 
with  the  roots  on  the  lower  side  exposed  by  the  crumbling  awfty  of  tlie  bark.  Of 
course  the  trunk  rises  to  the  top  of  the  cjise,  where  it  is  cut  squarely  off.  At  the 
bottom  of  the  sloping  bank  between  two  of  the  roots  is  an  oj)eiiing,  which  is  recog- 
nized at  once  as  the  doorway  to  the  opossuurs  home.  The  burrow  winds  upward 
between  the  roots  of  the  tree,  and  finally  turns  off  to  the  left  into  the  bank,  where, 
after  running  through  a  passageway  of  2  or  3  feet  in  length,  the  ijest  itself  is  found. 
It  is  in  a  pocket-like  excavation,  and  a  circular  section  is  cut  out  of  the  front  of  the 
bank  so  as  to  make  an  opening  through  which  the  nest  can  beHcen."' 

The  oest  is  lined  with  dead  leaves,  in  which  lies  an  opossum  curled  up  and  Bound 
asleep.  At  the  back  of  the  case  a  sectional  view  of  the  bank  is  ri'presented,  and  by- 
means  of  an  opening  cut  here  and  there  the  course  of  the  burrow  is  plainly  seen. 
In  the  foregnmnd  is  an  old  mother  opossum  with  several  young  ones  riding  on  her 
back,  dinju^ng  to  her  gray  coat,  while  the  head  of  another  protrudes  from  her 
pouch.  This  represents  the  manner  in  which  the  opossum  carries  her  young  after 
they  have  reached  a  certain  age.  From  a  small  branch  hangs  another  opossum,  sas* 
pended  by  its  prehensile  tail,  sprawling  in  midair.  This  specimen  is  a  female,  and 
shows  the  size  and  location  of  the  wonderful  marsu]>ial  pouch,  t    Another  individual 


*  This  I  take  to  be  the  only  real  defect  in  this  otherwise  masterly  piece  of  taxi- 
dermic  art.  That  cut,  subcircular  as  it  is,  is  constantly  being  mistaken  for  the  real 
entrance  made  by  the  animal  to  its  burrow,  and  what  is  the  true  opening  between 
the  roots  of  the  tree  often  overlooked.  The  false  cut  should  have  been  made  on  the 
end  of  the  bank,  where  the  side  glass  covers  its  supposed  section,  and  we  could  have 
seen  into  the  burrow  through  it.     This  can  easily  be  remedied. 

tThis  individual  does  not  appear  in  the  group  as  it  is  now  exhibited,  but  forms  a 
separate  piece. 


,  I8M.— ShulfML 
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is  climbing  up  the  trunk  of  tho  tree.  A  foarth  specimen,  which  has  been  disturbed 
by  another,  is  x^ausing  to  protest  with  widely  opened  mouth,  while  in  the  act  of 
creeping  into  the  month  of  the  burrow. 

Please  notice  the  number  of  facts  that  are  taught  by  this  simple  little  group.  It 
shows  that  the  opossum  is  a  marsupial,  and  the  female  carries  her  young  in  a  pooeh 
in  her  own  body ;  that  when  the  young  reach  a  certain  age  they  ride  q^mI  A» 
mother's  back,  clinging  to  her  fur ;  that  the  animal  is  arboreal  in  habit  vOkS  hem  a 
prehensile  tail,  by  which  it  is  capable  of  suspending  itself;  that  it  burrows  in  banks 
in  dry  situations,  and  sleeps  curled  up  like  a  ball  in  a  bed  of  dry  leaves.  It  also 
shows  the  full  size  of  the  adult,  the  young  of  the  previous  year,  and  the  recent 
brood.  But  for  an  unfortunate  accident,  which  ha«  yet  to  be  repaired,  it  wonld 
also  show  the  number  bom  at  one  birth.  Of  course  in  this  group  tho  grass  and  moss 
are  properly  represented,  and  there  are  artificial  leaves  on  the  tree  branches  which 
enter  the  group  (pp.  240, 241). 

Very  truly  Mr.  Hornaday  further  remarks  in  the  succeeding  para- 
graph: 

Groups  of  this  class  can  easily  be  made  to  show  the  ordinary  nesting  and  breeding 
habits  of  the  animals  represented.  Now  it  happens  that  animals  of  some  species 
make  a  variety  of  nests,  according  to  circumstances  or  caprice.  In  1889  we  prepared 
ag^oup  in  three  sectious,  each  of  which  shows  one  of  the  habits  of  the  gray  squirrel 
in  nesting.  Each  is  composed  of  an  actual  nest,  and  in  the  identical  tree  in  which 
it  was  built  by  Bunny  himself.  One  represents  a  nest  in  a  hollow  beech  tree,  in 
which  a  pair  of  gray  squirrels  bred  for  years.  Another  is  what  might  be  called  a 
summer  nest,  made  of  cedar  bark,  in  the  top  of  a  cedar  tree.  The  third  section 
represents  an  outside  nest  of  green  oak  leaves,  placed  on  a  branch  of  an  oak  tree. 
These  three  groups  are  exhibited  in  one  case,  but  while  each  is  separated  from  the 
others  by  a  plate  of  heavy  tinted  glass,  it  is  made  apparent  that  they  all  illustrate 
the  habits  of  .the  same  animal.  The  specimens  composing  tho  three  groups  were  all 
collected  within  a  radius  of  10  miles  of  the  city  of  Washington.  Besides  teaching 
what  the  nesting  habits  of  the  gray  squirrel  are,  it  also  impresses  upon  the  obserx'er 
the  very  important  fact  that  the  habits  of  different  individuals  of  a  given  species 
are  capable  of  wide  variation.*  They  show  how  dangerous  it  is  for  a  student  or 
scientific  investigator  to  generalize  too  freely  from  one  or  two  facts,  and  that  it  is 
dangerous  for  anyone  to  say  what  an  animal  will  not  do  (p.  242). 

Another  scientifically  mounted  marsupial  in  the  collection  is  se^n  in 
the  single  specimen  of  the  great  Rock  Kangaroo  (Macropn4f  rohustm) 
(Plate  Lxxiv).  This  piece  of  work  was  done  by  Mr.  Jenness  Kichardson, 
then  holding  the  position  of  taxidermist  of  the  American  Museum  of  Nat- 
ural Historyof  New  York  City,  N.  Y.,  where  he  produced  some  avian  and 
mammalian  groups  quite  worthy  of  his  distinguished  instnictor,  the 
artist  from  whom  I  have  just  been  quoting.  This  large  and  thoroughly- 
life-like  specimen,  place  din  an  attitude  so  natural  to  it,  and  with  every 
structural  detail  so  perfectly  preserved,  is  decidedly  the  best  kangaroo 
in  the  museum,  and  being  so  good,  it  has  the  effect  of  still  further 
depreciating  the  specimens  of  bad  taxidermy  of  animals  of  the  same 

*And  what  is  quite  as  important,  the  species,  as  it  occupies  a  very  limited  geo- 
graphical area.  Had  the  place  where  these  squirrels  wore  collected  been  in  an 
unknown  locality,  and  recently  explored,  one  naturalist  might  have  come  away 
with  specimens  and  one  set  of  notes  on  breeding  habits,  and  another,  and  a  third, 
come  away  with  different  accounts,  none  of  the  three  of  which  would  have  agreed 
in  this  particular. 
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family  kept  in  its  i)roximity  in  the  mammal  hall.  Some  of  these  are  so 
bad  that  they  have  been  ordered  into  the  workshops  for  remodeling. 
Such  a  one  is  shown  in  Plate  Lxxv,  and  it  is  a  very  good  example  of 
how  kangaroos  ought  not  to  be  mounted. 

About  as  near  perfect  as  mammalian  groups  can  be  made  is  another 
one  in  the  collection  seen  in  the  armadilloes  (Plate  Lxxvi).  This  has 
three  animals  preserved  in  it,  all  in  different  positicms,  while  the  sur- 
roundings, as  plants,  cacti,  ete.,  are  originals  that  have  been  collected  in 
the  section  where  these  interesting  animals  are  found.  So  far  as  its  taxi- 
dermy is  concerned,  it  may  be  said  that  the  form  of  the  armadillo  is 
more  of  less  fixed,  yet  it  presents  problems  U)  the  taxidermist  which 
are  (^uite  as  difficult  to  deal  with  as  is  the  fitting  the  skin  of  a  hairy 
mammal  to  its  manakin.  If  I  remember  (for  the  group  has  at  the 
present  writing  gone  on  to  the  World's  Fair  at  Chicago),  some  of  the 
accessories  in  it,  as  the  cacti,  are  casts,  but  their  reproduction  is  so 
perfect,  spines  and  all,  that  it  is  simply  impossible  to  distinguish  them 
from  the  plants  as  they  occur  in  nature.  Speaking  of  cacti  and  this 
group  of  armadilloes  reminds  me  of  a  conversation  that  I  had  with 
Mr.  William  Palmer,  who  is  now  doing  such  admirable  work  in  the 
taxidermy  of  mammahan  groups  at  the  Museum,  in  regard  to  the 
reproducing  in  some  group  a  si>ecimen  of  the  giant  cactus  of  our 
extreme  southwestern  territorial  districts.  It  may  be  introduced  with 
great  effect  in  some  one  of  a  variety  of  ways,  either  in  the  mammal  or 
the  ornithological  department,  and  it  is  to  be  hoped  that  that  will  be 
done  some  time  in  the  near  future.  Mr.  II.  W.  Henshaw  once  remarked 
to  me  that  he  found  a  si)ecies  of  our  pigmy  owls  breeding  in  holes  in 
the  giant  cactus,  and  a  group  embodying  this  idea  would  certainly  be 
one  of  great  value  and  interest. 

A  group  of  mammals  requiring  an  entirely  diii'erent  kind  of  handling 
from  any  we  have  thus  far  noticed  is  seen  in  the  Cetaceans.  Papier- 
mach^  is  here  the  material  to  reproduce  its  various  species  in  the  most 
satisfactory  manner,  and  a  very  tine  example  of  this  is  seen  in  the  cast  of 
ProdelphinKs  plagiodon  (Cope),  shown  in  Plate  Lxxviei.  Here  much 
depends  upon  the  skill  of  the  colorist,  and  the  smooth  surface  of  the 
nuiterial  used  offers  ji  beautiftil  ground  to  him  whereupon  to  reproduce 
the  exact  natural  tints  of  the  animal  as  it  is  seen  in  nature.  Mr.  Shiu- 
dler,  ot*  the  ^luseum,  is  an  adept  at  much  of  this,  and  examples  of  his 
skill  are  best  shown  in  some  of  the  fishes  which  were  noticed  upon  a 
preceding  page  of  this  report.  Incidentally  it  may  be  said  that  to  the 
zoiihigist  this  si)ecies  of  Dolphin  is  a  very  interesting  one,  and  its  char- 
acteristics and  relationships  have  been  set  forth  by  Mr.  F.  W.  True  in 
Bulletin  No.  30  of  the  CJ.  S.  National  ^Museum  publications,  entitled 
^* Contributions  to  the  Natural  History  of  the  Cetaceans,  a  Keview  of 
the  Family  Delphinida?"  (p.  (iO).  By  all  odds  the  pai)ier-mach^  cast 
is  the  most  effective  way  in  which  to  reproduce  the  cetaceans  for 
museum  exhibitions. 

I  deaire  now,  at  this  point,  to  invite  attention  to  one  of  the  larger 
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groaps  of  mammals  on  exhibition  at  the  Museum,  and  1  will  select  that 
magniiiceat  piece  of  taxidermic  work  seen  in  the  moose  group.    A  i 

number  of  these  massive  cervidine  animals  have  actually  been  mounted 
with  the  most  perfect  surroundings  of  their  natural  habitat  in  one  fir^at  i 

interesting  collection,  all  under  a  single  glass  case.    They  are,  probably  I 

without  exception,  altogether  the  finest  series  of  mounted  moose  in  this 
or  any  other  country. 

The  act  of  the  young  buck  riding  dowTi  a  sa])ling  has  been  questioned 
by  some,  but  I  believe  that  the  practice  of  the  aninxil  to  aci^omplish  that 
feat  in  order  to  reach  the  delicate  foliage  of  the  tree  can  be  well  sub- 
stantiated. 

Homadfty  has  said  of  this  piece  in  his  Taxidermy  (pp.  246,  247) : 

The  setting  representa  a  section  of  the  moose  woods  of  upper  Canada,  in  which 
the  larger  animuls  are  browsing  on  the  tender  tvrigs  of  the  white  birch.  The 
ttnimals  have  come  together  at  the  edge  of  a  bog,  which  is  growing  full  of  a 
gigantic  species  of  grayiHh  moss  peculiar  to  that  locality.  The  time  represented  is 
tiw  middle  of  autoiiin.  Tlie  few  leaves  that  remain  on  the  maple  saplings  have 
been  painted  with  October's  most  gorgeous  tints  of  crimson  and  yellow,  mixed 
with  green,  and  the  leaves  of  the  white  birch  have  turned  pale  yellow.  The  ground 
is  plentifully  strewn  with  leaves  of  bright  tints,  through  which  the  green  moss  of 
moist  banks  nhows  in  jiatches  here  and  there. 

Of  the  animals,  the  three  largest — and  huge  beasts  they  are,  truly — are  feeding 
npon  the  bircli  twigs.  A  yearling  calf  is  licking  the  head  of  a  tiny  brown-coated 
younger  brother,  while  a  two-year-old  bull  is  in  the  act  of  *' riding  down^'  a  stout 
birch  sapling  in  order  to  get  at  the  branches  of  it-s  top,  which  would  otherwise  l>e 
beyond  his  reach. 

Three  of  these  fine  specimens  were  collected  by  Col.  Cecil  Clay,  of 
Washington,  and  by  him  presented  to  the  Museum  for  this  group,  '^\ 

together  with  the  trees,  moss,  and  other  accessories,  which  he  colleeted  § 

with  infinite  labor  and  care  in  the  moose  woods.  He  also  fnmished  us 
with  field  notes  and  critical  advice  throughout,  which  had  mu(?h  to  do 
in  making  the  group  what  it  is — a  monument  to  Col.  Clay's  skill  and 
prowess  as  a  sportsman,  and  to  his  deep  interest  in  Alce%  malchis.  It 
is  to  be  sincterely  hoped  that  other  si)ortsmen  will  follow  the  colonel's 
admirable  example,  and  aid  the  museums  in  which  they  are  most  inter- 
ested to  secure  some  attractive  groups.  There  can  be  no  doubt  what- 
ever as  to  the  pcrfectness  in  which  these  animals  are  mounted  and  pre- 
served, and  they  are  apparently  in  their  extcTual  forms  very  true  to 
nature.  While  we  have  the  taxidermy  of  the  Cervidje  under  consid- 
eration, however,  it  would  appear  to  be  as  well  to  refer  to  one  great 
common  dcrcct  that  we  have  frequently  observed  made  by  taxidermists 
in  them,  and  that  is  the  lack  of  care  that  is  sometimes  evident  in  the 
proper  handling  of  tlMi  hicrymal  depression  in  these  animals,  or  in 
other  words,  tlie  pit  which  occurs  in  so  many  of  them  just  anterior  to 
the  distal  canthus  of  the  eye.  1  have  seen  plenty  of  deer  heads  which, 
from  an  artistic  stand|)oint  were  otherwise  very  creditable  pieces  of 
work,  but  in  which  this  fossa  had  been  almost  or  quite  obliterated.     It 
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is  to  the  strict  attention  to  such  anatomical  details  that  very  often  the 
success  and  reputation  of  a  taxidermist  depends,  and  he  can  do  no 
better  than  to  see  well  tJo  it  that  no  such  fiaws  creep  into  his  perform- 
ances. 

This  group  of  moose  is  about  the  only  notable  thing  of  the  kind  that 
the  ^National  Museum  has  for  the  Cervidae  at  present,  but  this  does 
not  mean  to  imply  that  a  general  poverty  exists  in  so  far  as  that  fam- 
ily is  concerned.  There  are  a  goodly  number  of  individual  pieces  of 
deer,  some  of  which,  however,  are  deplorable-looking  objects,  and 
fitting  relics  of  those  days  when  taxidermy  had  not  reached  to  what  it 
can  do  so  well  in  these  times.  Among  the  better  specimens  we  observe 
a  fine  piece  in  that  representative  of  the  antelope  group*  known  as 
Thomson's  Gazelle  (Gazella  thom8onii)j  Plate  lxxviii.  It  has  been 
entered  as  No.  18904  of  the  collection  of  the  Museum,  and  has  been 
re<jently  described  by  Mr.  True  in  his  "An  Annotated  Catalogue  of 
the  Animals  Collected  by  Dr.  W.  L.  Abbott  in  the  Kilima-Njaro 
Region,  East  Africa."  (Proc.  U.  S.  Nat.  Mus.  v,  xv,  p.  473.,  PI.  Lxxvn, 
1892).  The  faults  in  the  mounting  of  this  specimen  are  of  so  trivial  a 
nature  that  it  is  not  worth  my  while  to  enumerate  them  here,  and  were 
all  the  deer  and  their  kin  preserved  as  well  as  this  specimen  is,  it  would 
be  far  more  of  a  pleasure  to  the  sensitive  naturalist  to  gaze  upon  them, 
who  is  now  pardonably  often  shocked  upon  viewing  some  of  his  favor- 
ites in  the  museum  cases. 

But  to  return  to  the  groups,  we  have  now  to  notice  perhaps  one  of 
the  very  finest  accomplishments  that  the  art  of  taxidermy  has  produced 
in  this  country.  I  refer  to  the  case  containing  the  several  specimens 
of  our  now  nearly  extinct  bison  or  American  buffalo.  This  triumph 
in  the  preservation  of  mammals  of  ponderous  proportions  is  almost 
entirely  due  to  the  consummate  skill  and  perseverance  of  Hornaday, 
who  has  popularly  described  it  in  many  places.  This  latter  fact,  taken 
in  connection  with  the  fine  Plate  (lxxix)  I  have  been  permitted  to  give 
of  it,  renders  it  obviously  unnecessary  for  me  to  dwell  upon  the  general 
appearance  of  this  life-like  herd  of  bovines.  They  are  all  true  to  the 
life,  preserved  by  all  the  most  efficient  methods  of  modern  taxidermy, 
and,  what  is  not  generally  known  by  people  who  are,  or  have  been,  priv- 
ileged to  see  this  case,  that  the  very  sod  upon  which  these  animals  now 
stiind  was  brought  for  the  purpose  all  the  way  from  Montana,  being 
shipped  direct  from  the  buffalo  ranges  of  that  territory  to  Washington. 
This  applies  also  to  the  sage-brush  which  is  made  to  appear  to  be  acta- 
ally  growing  therein;  and  tlu».  broom-sedge,  and  the  cacti.  The  skulls 
and  other  bones  of  the  buffalo  lying  about  were  gathered  in  the  same 
place;  indeed,  as  a  whole,  it  is  a  strip  of  a  Montana  prairie  of  an  old 
range  of  these  animals,  picked  up  piecemeal,  and  now  again  unfolded 
in  the  case  at  the  Museum  just  as  it  occurred  in  nature.  Even  the  very 
buffalo  txacks  seen  about  the  pool  of  water  in  the  case  were  made  by 
using  a  real  buffalo's  hoof  for  the  stamp  to  make  the  iilhpressions.     No 
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art  known  to  me  has  ever  accomplished  a  grander  feat  than  this,  and 
it  is  as  fully  worthy  of  our  unstinted  admiration  as  is  any  form  that  has 
ever  materialized  beneath  the  chisel  of  an  Angelo  or  a  Hiram  Powers. 
And  were  I  to  choose  l)etween  being  the  author  of  Paul  Potter's  bull 
and  these  buttalo,  I  should  without  a  moment's  hesitation  decide  in 
&vor  of  the  latter. 

They  will  be  standing  in  as  good  order  as  they  are  at  this  writing^ 
long  after  the  former  has  faded  away  from  oft*  its  canvas. 

If  any  fine  groups  of  mammals  were  by  the  National  Museum  sent  on 
to  the  World's  Columbian  Exposition  at  Chi<*ago  to  form  a  part  of  the 
Smithsonian  exhibit.  Most  of  these  were  as  fine  things  of  the  kind  as 
have  ever  been  seen  in  this  country,  and  the  writer  of  this  report  en- 
joyed the  unusual  privilege  of  seeing  many  of  these  in  the  course  of 
their  mounting.  This  was  accomplished  by  a  corps  of  skillful  work- 
men, including  such  men  as  Mr.  Joseph  Palmer,  William  Palmer,  George 
Marshall,  and  others,  the  whole  being  under  the  direction  of  Mr.  F.  W. 
True,  curator  of  mammals. 

It  would  be  quite  out  of  the  question  to  even  enumerate,  not  to  say 
describe,  all  of  the  groups  or  single  pieces  of  mammals  that  now  enrich 
the  collections  of  the  U.  S.  National  Museum.  We  can  at  the  best  put 
in  a  word  here  and  there  about  the  most  notable  of  them  and  the  good 
or  bad  points  they  oft\»r  us.  Among  those  as  yet  unnoticied  is  the  fine 
case  containing  the  three  specimens  of  Ovihoa  moHchatnSj  the  musk  oxen, 
and  I  have  heard  various  criticisms  in  regard  to  the  forms  that  were 
bestowed  upon  those  jinimjils  by  the  taxidermist  who  preserved  them. 
Never  having  seen  the  animal  alive,  I  hardly  feel  competent  to  judge  in 
the  matter,  but  that  the  group  is  a  most  pleasing  one  there  can  be  no 
question.  They  are  represented  standing  upcm  barren  rock  which  has 
recently  been  overlain  by  a  light  fall  of  snow.  This  last  has  been  admi- 
rably rendered  by  a  composition  compounded  of  starch,  the  pulp  of  white 
blotting  paper,  and  plaster-of-Paris — an  invention  of  Mr.  Joseph  Pal- 
mer's that  has  produced  a  very  realistic  ettect. 

Perhaps  the  best  mounted  specimen  of  a  Musk  Ox  now  extant  is  the 
one  in  the  possession  of  E.  V.  Skinner,  esq.,  of  the  Canadian  Pacific* 
Railroad  Company,  and  valued  at  $2,50(>. 

Mr.  Frederic  S.  Webster  published  an  account  of  this  animal  in 
Forest  and  Stream,  of  New  York,  in  its  issue  of  January  26, 1893,  and 
gave  a  figure  of  the  Ox.  Through  the  kindness  of  Mr.  Skinner  for  the 
waiving  of  copyright  and  loan  of  the  electro  of  that  figure  we  are 
enabled  to  reproduce  it  here  in  Plate  lxxx.  Mr.  Webster's  article  in 
Forest  and  Stream  was  entitled  "  An  Arctic  Rover,''  au<l  ran  as  fol- 
lows: 

The  musk  ox  (ChHhos  moarhaius)  is  considered  by  naturalists  one  of  the  rarest  of 
our  North  American  mammalia.  In  aclinic  of  almost  perju'tual  winter,  within  the 
Arctic  Circle,  this  animal  lives  and  thrives.  In  a  land  which  has  heen  so  fascina- 
ting and  so  fatal  to  the  many  explorers  who  have  sought  to  solve  the  myfiteries  of 
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tbeRo  (lemilate  rocky  ice-bound  lieldH,  in  which  no  animal,  it  would  8oem,  could 
exist,  the  hnrdy  musk  ox  rounis  at  will  duriug  the  entire  year.  The  ability  to 
stand  the  rigors  of  such  :v  climate  is  a  striking  feature  of  its  interesting  life  hiBtory. 

The  mnsk  ox  is  at  present  found  tmly  in  the  most  northern  parts  of  North  America, 
where  it  ran}i:es  in  small  bands  on  the  barren  grounds  between  the  sixtieth  pmrallel 
and  the  shores  of  the  Arctic  Sea.  Its  southern  range  is  gradually  contracting,  and 
it  is  no  longer  met  with  west  of  the  Mackenzie  River.  It  is  found  throi]<;;2i  the 
Parry  Islands  and  (irinnell  Laud  to  North  (Greenland,  reaching  on  the  west  etiirt  — 
far  south  as  Mcllvile  Bay.  It  was  met  with  by  all  the  polar  exploring  expaditionSy ' 
including  the  De  Long,  Hall,  and  Greely  parties.  Lieut.  R.  K.  Peary  in  his  laie 
Greenland  journey  secured  several  specimens  of  various  ages,  and  reports  it  eoB- 
paratively  abundant.  The  German  polar  ex]>editiou  of  1869-70  found  it  at  fibjkblne 
Island  on  the  east  co:ist.  In  former  times  the  musk  ox  roamed  in  other  partu  of  tbe 
world.  Its  fossil  remains,  or  those  of  an  allied  species,  have  been  found  in  northeni 
Siberia  and  the  plains  of  Germany  and  France.  It  has  also  been  found  in  the  gravel 
beds  in  several  ])arts  of  England,  as  liromley,  Bath,  and  Freshfield,  and  also  in  the 
brick  earth  of  the  Thames  Valley  at  Crayford,  Kent. 

In  size  the  musk  ox  equals  the  smaller  varieties  of  Scotch  and  Welsh  cattle,  but 
in  structure  and  habite  it  is  more  like  the  shec));  and  the  combination  of  oharaoteir- 
istics  is  well  expressed  by  its  generic  name,  (hrihos.  It  is  gregarious  in  habit,  going 
in  herds  of  20  or  HO  head,  and  sometimes  IM)  or  100  have  been  observed.  The  bands 
<'ontain  one  or  two  full-grown  bulls.  Notwithstanding  their  short  legs,  they  ran 
with  <'ousiderable  speed.  Wlien  frightened,  they  gather  together  like  a  flock  of 
sheep,  and  follow  a  leailer  ns  shee])  do  an  old  ram.  This  habit  makes  the  total 
extermination  of  a  herd  an  easy  task,  when  it  is  the  desire  of  its  destroyers  to 
accomplish  it.  When  thoroughly  alarmed  they  easily  ascend  precipitous  slopes, 
their  curved,  shar]>-cdged  hoofs  greatly  aiding  them  in  gaining  a  foothold. 

The  name  of  musk  ox  is  given  on  account  of  the  nmsky  odor  exhaled  by  the  ani- 
mal. Tlie  odor  does  not  proceed  from  any  special  gland,  as  in  the  case  of  the  uinsk 
deer  and  other  animals  which  secrete  a  musky  odor.  The  cause  of  this  peculiar  odor 
has  not  l^een  satisfactorily  explained. 

According  to  Sir  John  Kichardson,  *'  when  the  animal  is  fat  its  Hesh  is  well  tasted 
and  resembles  that  of  caribou,  but  has  a  coarser  grain."  According  to  other  author- 
ities  the  flesh  of  the  bulls  is  highly  flavored,  and  both  bulls  and  cow^s,  when  lean 
smell  strongly  of  uiusk.  This  odor  does  not  seem  to  be  confined  to  either  sex,  or  to 
any  particular  season  of  the  year.  At  times  the  flesh  of  some  of  the  animals  ia  said 
to  be  tender  and  very  well  flavored. 

The  carcass  of  a  good-sized  male  will  weigh  300  to  3*50  pounds.  In  summer  they 
accumulate  considcrablo  fat,  and  during  winter  use  up  this  fatty  tissue.  The  males 
are  <'onsiderably  larger  than  the  females.  The  cows  calve  about  June  1,  giving 
birth  to  one  young  one.  Tbe  aniniiil  is  also  known  as  musk  buf)alo  and  musk  aheep, 
both  very  expressive  names. 

The  animal  bus  a  very  prominent  tendency  to  a  Jiump.  Tbe  dorsal  proceaBea  of 
tbe  vertebral  column,  as  shown  in  the  skel(>ton,  indicate  this.  The  dense,  long,  and 
somewhat  stitt'  bunch  of  bair  o\er  the  shoulders  plainly  proves  that  the  animal  pos- 
se»4ses  a  lnim]>.  All  s])ecimens  whicli  have  been  heretofore  mounted  donotHho'w  this 
feature  of  tbe  aninuil.  The  head  is  large  and  l»road.  The  horns  in  the  old  males 
are  extremely  broad  nt  the  base,  meeting  in  the  median  line  and  covering  the  whole 
top  «»f  tli<'  ln*ad.  They  are  directed,  at  first,  slightly  outward,  and  then  suddenly 
downward  l»y  the  side  of  the  head,  and  then  they  turn  upward  with  a  gracefiil  curve, 
and  forward,  ending  in  tbe  same  ]d:ine  as  the  eye.  The  horns  at  the  base  are  roiiffh, 
but  gradually  grow  smooth  from  the  center  to  the  ti])s,  which  are  round,  glossy,  and 
Idack.  At  the  has**  they  are  a  dull  wbite.  The  horns  of  the  females  are  much 
smaller,  and  at  their  base  the  spac<»  iK'tween  them  is  nnich  broa<ler  in  the  middle  of 
the. forehead.  The  ears  are  small  jind  are  concealed  in  the  hair.  The  space  hetween 
the  nostrils  and  the  upper  lip  is  covered  with  a  short,  close  hnir,  as  in  goats  and 
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sheep,  and  has  no  trace  of  the  bare  *' muffle'^  »»f  oxen.  The  general  color  of  the 
hair  is  a  rich  brown,  shading  into  black.  It  Ih  long,  matted,  and  rather  curly  at  the 
neck  and  shoulders.  On  tbe  back  and  hijm  tbc  bair  Ls  long  and  straigbt,  on  the  sides 
of  the  body  exceedingly  long,  so  long  an  to  bang  below  tbe  middle  of  tbe  legs.  In 
some  specimens  which  we  have  measured  the  brngent  hairs  have  been  20  inches  long. 
In  the  center  of  tbe  back  tbere  is  a  ])atcb  of  soiled  brownish  white,  termed  the 
saddle. 

There  is  a  closely-matted  short  under  wool,  exceedingly  soft  and  tine  of  texture, 
and  so  dense  that  it  is  imjiervious  to  snow  and  rain.  On  tbe  chest  the  hair  is  long 
and  straight,  and  hangs  down  gracefully  like  fringe.  The  tail  is  sbort  and  hidden 
in  the  lung  hair  on  tbe  hi]>8.  On  tbe  legs  tbe  bair  is  short,  stii!',  and  witlunit  any 
nnderwool.  The  hoofs  are  much  curved  and  larger  than  those  of  tbe  caribou,  which 
they  resemble  in  shape,  and  tbe  eye  of  a  skilled  hunter  would  be  taxed  to  detect  the 
difference  between  tbe  tracks  of  tbe  two  sjiecies  in  tbe  snow.  The  bones  of  the  ani- 
mal are  very  dense;  tbose  of  tbe  legs  have  tbe  weight  and  appearance  of  ivory. 

The  food  of  the  musk  ox  is  similar  to  that  of  the  caribou,  and  consists  of  grass  at 
one  season  and  lichen  at  anotber.  Tbe  curved  hoofs  enable  tbe  animal  to  scrape  away 
the  deep  snows  wbich  cover  their  scanty  food.  Their  sense  of  smell  is  very  acute. 
The  illustration  of  the  musk  ox  bere  given  represents  the  character  of  the  animal. 
The  sjiecimen  from  wbicb  it  is  taken  is  tbe  largest  in  this  country  or  Europe.  The 
skin  of  this  specimen  was  obtained  by  K.  V.  Skinner,  esq.,  of  tbe  Canadian  Pacific 
Railroad,  and  placed  in  the  bands  c»f  Messrs.  Sowdou  and  Webster,  of  14  East  Forty- 
second  street,  this  city,  who  bave  prc])ared  it,  as  faithfully  re]»resented  by  tbe  plate. 
Through  the  kindness  and  by  tbe  permission  of  Mr.  Skinner  we  have  tbe  pleasure 
of  placing  before  our  readers  this  handsome  likeness. 

This  specimen  was  sledded  by  natives  over  1,400  miles  near  Fort  Franklin,  and  was 
received  bere  in  line  condition.  The  order  for  it  was  given  three  years  since  and 
the  specimen  has  been  in  transit  most  of  tbis  time.  The  few  measarements  may 
serve  to  imjiress  the  reader  with  tbe  •pro])ortion8  of  this  ])articular  specimen.  The 
animal  stands  at  tbe  sboulder  4  feet  5  incbes;  tbe  length  from  nose  to  stern  is  6  feet 
7  incbes;  beight  at  tbe  rump,  3  feet  10  incites;  length  of  head  from  base  of  skull  to 
end  of  nose.  24  incbes;  length  of  born  from  median  line,  following  tbe  outside  curve 
to  tip,  24  inches;  widtb  of  botb  boms  at  base,  12  incbes;  diameter  of  boms  at  base, 
9i  inches;  breadth  of  muzzle,  4|  incbes;  circumference  <if  muzzle,  14  incbes;  cir- 
cumference of  hoof  of  front  leg,  17  incbes:  circumference  of  boof  of  hind  leg,  13 
incbes. 

There  are  but  four  other  mounted  specimens  of  the  musk  ox  in  this  country.  One 
is  at  Harvard  College,  Cambridge,  Mass.,  and  three  compose  a  group  at  the  U.  S. 
National  Museum,  Wasbingtou,  D.  C.  Of  these,  one  is  a  male,  one  a  female,  and  one 
a  two-year-old,  none  of  tbem  superior  s]>ecinien8. 

Among  tliemoniik^dspeciesof  the  iiJ^M/cfo'at  the  NationalMusoum  none 
can,  in  my  estimation,  in  any  way  apinoach  the  specimen  of  Burchell's 
zebra  (Plate  lxxxi).  The  animal  has  been  given  an  attitude  indicative 
of  moderate  movement,  with  the  evident  idea  in  its  mind  of  making  an 
attack  or  standing;:  at  l)ay,  in  which  be  will  use  his  teeth  to  bite — a 
habit  so  familiar  to  us  in  some  cases  of  vicious  horses.  The  short  mane 
is  semierect,  the  ears  are  thrown  back,  tlie  eye  looks  the  owner's  intent, 
while  the  quivering  and  nearly  ri<;id  lips  drawn  apart  show  the  glisten- 
ing upper  "  nii)pers"  and  the  crowns  of  the  lower  ones;  the  nostrils  are 
somewhat  closed  by  the  elevation  of  tlie  superior  lip;  finally,  the  entire 
rendering  of  the  whole  animal  is  most  i)erfect  in  all  particulars.  I  am 
enabled  to  present  herewith  the  left  lateral  view  of  the  head  of  this 
zebra,  so  its  excellence  may  be  the  better  ajipreciated. 
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But  the  climax  of  the  tiixiderniist's  ambition  is  reached  when  he  can 
mount  a  hairless  mammal,  large  or  small,  that  is  at  once  a  x>^i*^<Bct 
repioduction  of  the  original,  and  will  keep  indefinitely  uninjured  by 
the  ordinary  ravages  of  tinie  Jind  pests.    Of  this  kind  of  work  the 
Museum  has  several  notable  examx)les,  and  none  of  these  can  exceed  in 
beauty  of  design,  and  consummate  skill  and  knowledge  in  workmanship 
thenow  famous  African  elephant  "Mungo"  (Plate  lxxxii).  Chiefamong 
the  factors  of  success  in  mounting  an  animal  of  this  kind  is  the  fiMst 
that  the  skin  is  laid  over  a  thick  coat  of  clay,  which  latter  over8prett#| 
the  manikin.    Through  this  ingenious  device,  after  the  skin  is  on 
the  taxidermist  essays  to  model  the  form  to  copy  the  live  animate 
every  particular,  it  is  seen  that  all  the  depressions,  wrinkles,  linefl^ 
pits,  and  protuberances  can  be  exactly  reproduced  by  the  proper 
pie  instruments  by  working  them  on  the  skin  through  the  agen^^ 
the  yielding  clay  beneath  it.    1  have  compared  most  critically 
specimen  "Mungo"  with  photographs  of  living  elephants  in  my  cal 
tion,  and  find  that  in  each  and  every  particular  it  is  anatomically  CQ(^: 
rect,  and  that  the  attitude  is  most  perfect.    Another  piece  which  shon^ 
equally  well  the  master  hand  is  the  specimen  of  the  hairless  MexJcwir 
terrier  (Plate  xo).    This  dog  had  no  hair  at  all  apparently,  and  Uit. 
skin  was  as  thin  as  ordinary  writing  paper,  but  through  the  aid  of  # 
plaster  cast  of  his  entire  body  as  a  model  and  the  use  of  the  clag^ 
covered  manikin,  a  most  remarkably  fine  thing  has  been  produce^ 
This  specimen  has  also  been  delicately  tinted  where  it  became  necessaq^ 
and  as  now  preserved  will  last  without  change  for  an  indefinite  lengyp 
of  years.    Ilornaday  mounted  both  '^  Mungo"  and  this  terrier.  The 
received  the  silver,  specialty  medal  awarded  "  for  the  best  piece  in  enl 
exhibition  ^  at  the  New  York  exhibition  of  the  Society  of  Amerieai^ 
Taxidermists  in  1883,  which  prize  was  nearly  wrested  from  it  by  thjf 
judges  and  given  to  the  terrier,  which  had  been  entered  in  competitiqfii^^ 
against  it.    This  process  of  using  clay  has  also  been  employed  by  ifl^ 
introducer  in  mounting  the  bison,  polar  bear,  Burchell's  zebra, 
tiger,  and  the  puma,  figures  of  each  of  which  illustrate  this  naper 
are  the  work  of  the  same  illustrious  taxidermist. 

Speaking  of  comparing  "  Mungo  "  with  photographs  of  livin|^ 
phants  brings  up  the  use  of  the  ciimera  again  as  a})plied  to  mami 
Now,  1  entirely  dissent  from  Mr.  Hornaday's  opinion  as  to  the  necessitjit 
of  taking  i)hotographs  of  all  the  mammals  we  can.  1  believe  in  phol^ 
graphing  them  in  all  jiositions,  every  possible  species,  wild  and  domea- 
ticated,  living  and  dead.    In  his  Taxidermy  (pp.  21,  22)  he  remarks: 

To  the  taxidermist  and  collector,  photographs  of  dead  animals  arc  of  very  little 
value,  unless  it  be  a  large  picture  of  the  head  of  a  large  specimen,  such  aa  a 
moose,  but  that  photographs  of  live  animals,  taken  'Miroadside  on/'  as  the  sailors 
say,  are  extremely  valualde  aids  in  mounting;  hnt  these  ycm  get  only  in  the  zoolog- 
ical gardens.  I  never  took  a  camera  into  the  field  with  me,  and  have  always  been 
glad  of  it,  for  it  woald  not  have  repaid  the  trouble  it  would  have  involved. 
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When  a  x>erson  'writes  in  sach  a  strain  as  this  I  am  convinced  he  has 
not  made  himself  master  of  the  instrument,  and  knows  but  very  little 
about  its  capabilities.  Why,  even  my  very  earliest  attempts  in  this 
line,  in  the  photography  of  living  and  dead  mammals  in  the  field,  I  still 
claim  are  of  some  use,  while  others  of  them  are  highly  suggestive.  Take 
the  Cynomys  or  Prairie  dog,  shown  in  Plate  Lxxxiii,  Figs.  1  and  2.  I 
made  that  photograph  while  the  animal  stood  at  the  very  entrance  of  his 
burrow.  It  was  in  New  Mexico.  The  relative  position  of  the  eye,  the 
ear,  and  the  nose  are  well  shown  in  Fig.  1,  while  the  prominent  cheeks 
are  clearly  defined  in  Fig.  2,  Whoever  it  was  that  mounted  the  group 
of  these  animals  at  the  National  Museum  I  do  not  now  just  remember.  It 
may  have  been  Mr.  Hornaday,  but  whoever  it  was  he  did  not  appreci- 
ate this  prominence  of  the  cheeks  in  Cynomyn^  and  I  must  believe  that 
suoh  a  figure  as  here  given  would  have  enlightened  him  on  the  subject. 

There  is  another  structure  tliat  I  have  noticed  that  is  rarely  well 
preserved,  and  that  is  the  ears  of  large  hares.  These  api)endages,  as 
I  have  studied  them  in  most  museum  s])ecimens  of  Tjepusy  always  to  me 
appear  to  be  more  or  less  shrunken.  This  especially  applies  to  the  ears 
of  the  American  Ja<*kass  Habbits  (Plate  Lxxxiv),  and  the  proper  preser- 
vation of  the  form,  size,  and  coloration  of  these  is,  of  course,  very  impor- 
tant. All  these  i)articulars  are  well  shown  in  the  plate,  although  it  is 
only  a  dead  animal,  it  being  a  photograph  I  made  of  one  of  those  hares 
immediately  after  I  sliot  it.  Another  exami)le  of  the  kind  is  seen  in  my 
photograph  of  a  dead  15adger  ( Plate  lxxxviii).  The  attitude  here  shown 
corresponds  exactly  with  one  which,  among  others,  it  assumes  while  in 
the  act  of  burrowing,  and  many  a  person  whom  1  have  shown  this 
picture  has  been  deceived  by  it  to  the  extent  of  mistaking  it  for  a  live 
specimen.  It  gives  a  liist-ratc*  idea  of  the  form  of  the  badger's  heM, 
I>08ition  of  ears,  ete.  Had  a  full  series  of  even  such  photograi)hs  as 
these  been  available,  or  liad  it  been  jnissible  for  tlie  explorers  in  foreign 
climes  to  have  taken  with  them  one  of  tlie  many  highly  convenient  forms 
of  camera43  now  manufactured,  and  used  it  intelligently,  I  am  quite 
confident  that,  had  tlie  older  taxidermists  the  ability  to  avjiil  themselves 
of  the  pictures  obtained  in  this  way,  we  should  not  have  had  so  many 
abominable  things  to  look  at  in  the  cases  of  our  museums,  and  be  told 
on  the  labels  tliat  this  re])resented  that  animal,  and  that  this,  and  so 
on.  Things,  for  exanijde,  like  the  flying  lemur,  shown  in  Plate  Lxxvii. 
Horrid  is  not  the  name  for  such  work  as  it  rei)re8ents,  and  it  is  a  pity 
that  that  taxidermist  did  not  liave  a  good  i)hotograph  of  the  head  of  a 
GaleopithecuH^  living  or  dead,  when  he  started  in  on  the  specimen. 
Apart  from  tlie  head,  wo  se(»  feet  that  seize  nothing,  shriveled  ears, 
protruding  wires,  distorted  form — and  those  eyes! 

There  is  still  another  class  of  cases  wherein  the  camera  can  be  made 
to  do  great  service,  and  this  is  where  we  meet  with  an  animal  given  to 
building  for  its  home  a  large  and  cumbersome  nest,  such  as  is  seen  in 
the  Neotoma  group  in  the  collection.    With  the  enteri)rise  now  exhibited 
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upon  the  part  of  imisoniu  colh'ctors  and  taxidermists,  the  feat  of  trani- 
portin^  sucii  a  structure  from  the  wihls  of  the  Southwest  to  tlie  iQammil  ^ 
hall  of  the  National  Museum  would  be  considered  perfectly  f€ 
But  befon*  disturbing  su(^h  a  nest  in  any  way  where  the  rats  had 
inally  built  it,  it  would  most  assuredly  be  the  tiling  to  do  to 
^ood  i)hotograph  of  it,  so  that,  in  the  <'vent  of  having  to  restonjii 
arrange*  l)arts  of  it  after  its  transi>ortation  and  arrival,  we  would 
the  photograph  as  a  model,  and  the  best  that  <'0uld  be  procured.    J0^ 
deed,  with  the  material  at  hand  the  entire  nest  could  l)e  again  reb^K 
by  it,  as  for  the  matter  of  that.  <- 

From  the  st^ndiH>int  of  the  introduction  of  gi^oups  of  niaiuiiial%- 
illustrating  habits,  et<'.,  such  a  nest  as  this  presents  the  prf»b1em  of 
devoting  a  large  piece  of  valuable  space  to  a  very  small  animal.  Baft 
we  contend  here,  most  emphatically,  that  the  lesson  it  teaclien  is  ftaUy 
worthy  of  it,  ami  these  are  the  very  kinds  of  objects  that  we  should 
devote  our  very  best  pains  to  introduce,  with  a  strict  fidelity  to  nature, 
hito  our  zfK'dogicai  museums.  I  would  go  farther;  £  would  ;^o  to  the 
extent  of  giving  many  square  feet  of  museum  spai-e,  and  faithfully 
illustrate'  in  the  very  best  possible  manner,  a  group  of  beavers  and  the 
dam  they  buihi.  These  animals  are  now  being  rapidly  extenninated 
in  our  country,  and  ere  they  jue  gone  entirely  it  is  surely  our  boui:den 
duty  to  entertain  such  an  idea  with  the  view  of  carrying  it  out.  Typ- 
ical beaver  dams  areipiite  as  s<*arce  as  the  builders  of  them,  but  one 
shoidd  be  sought  at  an  early  date,  photogra]>hiMl  from  various  points 
of  view,  and,  cost  what  it  may,  reproduc4*d  at  the  National  Museum. 

Few,  at  the  best,  realize  how  rapidly  many  of  our  mammals  in  this 
country  are  being  tbrever  swept  away.  W<»  are  fortunate  at  the 
N*ational  Museum  in  having  preserved,  in  the  verybe^t  manner,  a  num- 
ber of  them,  but  there  yet  remain  a  great  many  mm*e  <lemanc1ing  our 
attenti<ui,  and,  in  some  cases,  our  immediate  attenti<m.  it  is  the  ItOv- 
ernment's  first  duty  to  see  to  this  nuitter,  and  (lovernment  aid  should 
not  be  withh«»ld  for  a  moment  where  such  enterprises  are  on  fcM>t,  but 
shonhl,  on  the  contrary,  not  only  ]>ropose  them,  but  encourage  tlie  under- 
taking in  every  i)ossible  way.  I  hav(»  always  entertained  the  i«lea  t halt 
the  education  of  the  p(M)]de  of  any  country  is  one  of  the  best,  if  uot 
the  liest  investment  that  that  country  ran  make,  and  surely  none  of 
us  will  question  but  what  zofilogicid  and  other  museums  ai*e  great 
educators.  We  stand  very  much  in  need  of  :i  zor)logi<*al  inuseuin  in 
connection  with  our  other  (ioverument  muscMims,  one  large  buihiiug 
devoted  exclusiv(*ly  to  everything  in  the  animal  series  below  man. 
\V(»  have  no  such  building  at  ])resent.  We  have  been  very  generous 
to  ourselves  in  t'uese  matters  on  a  number  of  occasions  in  the  pa^t,  but 
the  inciime  trom  it  has  well  iei>aid  us  each  time,  and  the  benefit  there- 
from as  a  whole  is  simply  incalculable.  The  time  is  near  at  hand  again 
when  we  should  think  (»f  repeating  one  of  those  wise  acts,  one  of  those 
well-put  investments. 
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There  is  another,  and  now  excccMliu|^ly  rare  animal,  it  being  on  the 
very  verge  of  extinction,  which  our  nmseuni  is  oxccptionably  fortunate 
iu  obtaining  a  Bpecinien, before thodcstruc'tive  and  thoughth'ss hand  of 
man  eliminated  it  entirely.  I  refer  to  the  walrus.  This  aniniaFs  status 
is  now  pretty  well  known  to  the  reading  public,  through  the  publications 
of  the  National  Museum,  those  of  Mr.  I  J.  W.  Klliot,  of  William  Palmer, 
and  the  daily  press  incidentally  to  the  general  question  of  the  seal-fish- 
ery problem.  The  Museum  walrus  was  mounted  in  the  light  of  all  the 
iiuprovements  and  skill  modern  taxidermy  could  bring  to  bear  upon 
the  undertaking,  and  the  success  was  ccmiplete.  It  cimstituted  when 
finished  one  of  the  gi'andest  subjects  the  Smithsonian  sent  on  to  the 
Government  exhibit  at  the  Columbian  Exposition,  wh<Te  at  the  pres- 
ent writing  it  is.  On  Plates  lxxxvi.  Figs.  1  and  2,  and  Lxxxvii  I  am 
|)ermitted  to  give  a  series  of  figures  from  photograi)hs  taken  at  various 
times  during  the  preservation  of  this  colossal  mammal.  These  so 
clearly  represent  what  I  intend  they  should  that  special  explanation  of 
any  one  of  them  becomes  unn«»cessary.  The  series  are  destined  to  be 
iDastrations  of  the  very  highest  interest  for  agt^s  to  come,  and  ere 
another  century  rolls  by,  jjeople  will  reganl  them  with  wonder,  and 
that  men  actually  preservcMl  such  a  brute,  in  the  flesh,  will  read  far 
more  like  fiction  than  a  reality.  At  a  far  remote  i>eriod  it  will  be 
classed  with  such  ideal  scenes  as  prehistoric  man  engaged  in  slaying  a 
mammoth  or  rudely  carving  upon  the  tusks  of  one. 

Some  of  the  seals  and  other  marine  mammals  in  the  Museum  are  very 
fine  in  every  particular,  w^hile,  on  the  other  hand,  some  of  tluMii  sa<lly 
nee<l  reduplicating,  as  they,  too,  are  soon  to  be  exterminated.  This 
applies  also  to  the  bears,  of  which  there  are  some  v«»ry  handsome  repre- 
sentatives, but  none  more  so  than  the  Polar  Bear  (Plate  Lxxxv),  of 
which  there  is  not  a  finer  mounted  si>ecimen  in  the  world.  He  is  rep 
resented  as  wsilking  up  an  ice  tloe  at  a  slight  incline,  and  from  the  free 
upper  nmrgins  of  whiiih  hang  many  icicles.  Ice  is  often  wonderfully 
well  counterfeited  by  using  a  moderate  coat  of  paraffin  over  sheet  glass, 
or  even  wood,  and  we  gain  the  proper  efiect  thnmgh  its  transparency. 
The  icicles  are  of  glass,  of  course,  and  made  es])ecially  for  the  purpose, 
while  the  tout  ememble  of  the  effect  is  perfect. 

When  another  commodious  zoological  building  is  sulded  to  the  pres- 
ent group  of  Government  institutions,  1  am  of  the  opinion  that  the 
correct  idea  is  to  not  only  show  groups  of  animals  c4)mpo8ed  of  one 
species,  but  to  a  certain  extent  faunal  groups,  wherein  can  be  worked 
with  the  greatest  advantage  many  other  natural  productions  of  the 
country  where  the  animals  oc<!ur,  as  plants,  topography,  etc.  Now 
these  large  gi*oups,  if  arranged  r<mnd  the  wall  si)ace,  with  a  varying 
depth  of  5  to  25  feet,  may  in  some  cases  be  made  to  advantageously 
merge  into  ea<'h  other — that  is,  to  a  certain  extent,  show  regional  groups 
fuad  their  mergenceti.    For  instance,  one  large  case  jnight  be  con- 
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stnicted  to  represent  an  arctic  realm,  carried  down  in  the  foreground 
and  to  one  side  to  the  seashore,  and  npon  another  rocks,  glacial  ice, 
sheet  ice,  and  what  not,  as  representing  the  higher  laud.  Then  the 
foreground  should  be  nierged  with  the  background  by  a  skillful  artist, 
so  as  to  carry  with  it  gieat  depth,  and  ol!*er  the  opportunity  to  show 
peculiarities  of  a  sky  perhaps,  and  the  eflect  of  distance,  as  well  as  to 
add  other  accessories,  as  a  distant  shore  (covered  with  seals,  or,  higher 
up,  a  herd  of  caribou.  Such  a  case  could  be  made  to  contain  an  entire 
marine  mammalian  fauna,  and  be  made  far  more  instructive  andimi)os- 
ing  than  single  specimens  uncomfortably  huddled  or  scattered  through 
the  various  cases,  absolutely  ignoring  any  zoiilogical  arrangement. 

We  have  the  power  and  the  understanding  now  to  carry  out  such 
bold  designs,  and  it  is  high  time  that  we  were  about  it.  The  whole 
tendency  is  in  just  such  directions,  and  all  it  requires  is  skillful  hand- 
ling. What  an  object  lesson  ov  lessons  such  groups  would  be,  and  this 
broad  and  deep  country  of  ours,  including  every  kind  of  a  fauna  and 
flora  froni  Alaska  to  Florida,  thriving  in  every  variety  of  climate, 
includes  the  very  series  of  zones,  realms,  and  areas  that  should  by  jost 
such  means  be  illustrated.  It  woukl  reiiresent  ideas  and  grouiis  of 
ideas,  and  ideas  are  what  we  want.  It  would  powerfully  illustrate 
literature  as  the  bifdogist  now  makes  it  for  us,  and  in  an  orderly  man- 
ner show  our  peoi>le  what  we  mean  by  faunal  ureas,  Arctic  re^ilms, 
geograjdiical  ranges,  variations  of  animals  under  varying  conditions  of 
altitude,  desert  areas,  and  shore  lines.  Musennis,  among  other  things, 
are  made  to  educate  the  i)eople  of  a  nation;  but  a  favored  few  of  the 
I)eople  can  study  such  things  in  nature.  So  it  is  the  business  of  the 
museum  to  bring  whole  living  sections  of  natuie  within  its  walls,  where 
it  can  be  studied  and  where  books  and  labels  are  displayed  in  abun- 
dance to  help  show  how  it  ought  to  be  studied. 

When  we  can  make  such  animals  and  groups  of  animals  as  those 
shown  in  Plates  i.xxxix,  or  i.xxix,  or  lxxxi,  there  can  be  no  question  in 
the  world  but  what  the  more  «».\tensive  groups  can  be  combined  with 
more  telling  eflect.  But  U)  be  successful  in  the  highest  sense  or  the 
word  there  must  be  no  cheap  designers,  cheap  modelers,  cheap  artists, 
or  cheap  anything  employed;  all  must  be  of  the  very  best  that  the 
United  States  affords — and  we  have  it  in  both  talent  and  material. 
Especially  for  the  painted  backgrounds  should  an  artist  of  the  very 
highest  ability  be  employed,  with  a  staff*  of  oth(n-s  to  assist  in  the  intro- 
duction of  distant  animals,  forests,  or  marine  effects.  If  refinement, 
knowledge,  science,  and  art  are  wholesomely  combined  in  such  efforts 
there  is  not  one  bit  of  danger  of  either  producing  a  cheap  museum 
effect,  much  less  anything  that  savors  of  the  scenery  of  the  theatrical 
stage.  Jn  <me  sense  it  would  be  far  more  economical,  in  the  same  pro- 
portion that  it  is  far  more  so  to  niake  one  large  case  of  animals  than  it 
is  to  build  up  six  or  eight  small  ones. 

Then  the  space  throughout  the  Museum  halls,  apart  from  the  regional 
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groups  occupying  tbe  walls,  could  be  advantageously  devoted  to  cases 
of  the  smaller  species  groups,  single  i)ieces,  an<l  other  specinieus. 

Coming  to  the  Felidw  in  the  collection  of  the  Museum  we  find  it  repre- 
sented by  specimens  similar  to  those  in  the  other  groujis,  in  other  words 
by  the  good,  by  the  bad,  and  by  the  indifferent,  and  these  are  the  most 
undoubted  examples  of  every  genus  of  this  i)rovisional  classification. 
We  see  a  specimen  of  the  Iast-mention<'d  kind  in  the  lynx  shown  in 
Plate  xc,  wherein  faults  alK)ut  the  mouth,  slightly  wrinkled  ears,  and 
some  minor  points  debar  it  fnmi  the  category  <»f  the  best  s])ecimens  of 
taxidermy.  While  on  the  other  hand  the  grand  specimen  of  a  tiger, 
the  head  and  fore  part  of  which  is  given  in  Plate  X(^i,  has  not  its  peer  for 
that  species  in  any  public  museum  in  the  Unitinl  States.  The  Puma 
is  also  another  admirable  preserved  specimen  of  this  group. 

Of  this  group  Ilornaday  has  said  that  the  *' large  Felidw  (tiger,  lion, 
leopard,  etc.)  are  the  finest  subje<.'ts  for  the  taxidermist  that  the  whole 
animal  kingdom  can  produce.  They  otter  the  finest  opjwrtunities 
for  the  development  of  muscular  anat^)my,  and  the  expression  of  the 
various  higher  i)assions."  (Taxidermy,  p.  171 .)  This  may  be  very  true, 
but  in  my  opinion  the  pieces  left  by  this  talented  artist  to  commemorate 
his  name  after  his  connection  with  the  Museum  was  severed,  and  the 
ones  which  will  most  surely  pass  his  name  down  into  history  as  a  most 
masterly  taxidermist  of  his  time,  are  the  group  of  American  bison,  and 
**Mungo"  the  African  elephant,  though  his  Bengal  tiger,  to  gain  a  sim- 
ilar place,  be  stepping  in  the  very  footprints  of  the  latter  as  he  leaves 
them. 

One  who  has  not  seen  the  feat  performed  in  one  of  our  larger  museums 
can  have  but  little  <()nccj)tion  of  the  skill  reiiuired  in  handling  the 
facial  expression  and  all  the  strurtures  that  enter  into  the  nicmth  parts. 
The  skinning  of  a  tiger's  tongue  and  pn»serving  it  so  as  to  make  that 
organ  resemble  the  original  as  it  appeannl  in  the  living  subject;  the 
cleaning  of  the  teeth;  the  blending  of  the  black  part  of  the  lips  with 
the  delicate  pink  gums  inside;  t4»  make  the  animal  grin  and  not  smile, 
and  to  lend  to  the  eyes  the  flash  of  anger,  are  all  a4Tomi)lishments  that 
demand  of  the  artist  his  best  Judgment,  knowledge,  skill,  and,  what  is 
more,  his  intinite  ijatience. 

I  agree  with  him  when  he  says: 

8ome  of  th«'  old  fasliioinMl  taxidermists  have  tht»  hahit  of  Hiurariii);  a  iot  of  nasty 
lampblack  in  tlir  (*v«'s  of  every  iiioiintt.Ml  inaininal  [and  a  vari«'ty  of  hirds,  too],  for 
whut  ])nrpos<)  no  om*  knows,  but  ])ossibly  in  imitation  of  actresses,  Home  of  wbom 
Jiave  tbe  same  unaccountable  trick,  and  a  bideous  one  in  its  results  in  both  cases. 
There  is  luily  ont^  point  in  its  favor:  it  is  tbe  easiest  way  in  the  world  to  give  an 
animal  a  black  eye.     (Ibid.,  j)p.  177,  178.) 

3Iany  groups  of  monkeys  and  the  higher  apes  now  adorn  the  cases 
in  the  mammal  department  of  tlu^  T.  S.  National  Museum.  Some  of 
thes4*  are  among  the  best  groui)s  of  th(^  kind  in  the  hands  of  the  insti- 
tution.    Among  them  is  the  now  famous  group  of  Orang  utans,  too 
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well  known  to  require  description  in  this  i)lace;  and  there  are  others  of 
equiil  beauty  and  interest. 

Of  recent  years  a  great  deal  of  well-directed  energy  and  skill  has 
been  brought  to  bear  to  reproduce  various  races  of  men,  and  these 
attired  in  their  native  costumes  and  represented  in  the  pursuit  of 
various  employments.  They  are,  as  a  rule,  the  size  of  life,  and  so  real 
in  the  majority  of  instances  as  to  excite  the  wonder  and  admiration  of 
all  who  chance  to  behold  them  for  the  tirst  time.  But  this  subject  bas 
been  found  too  extensive  to  handle  in  the  i)resent  connection,  and  it 
will  no  doubt  furnish  the  material  for  another  writer  at  some  time  in 
the  near  future.  If  ever  the  Museum  indulge  in  the  mounting  of  such 
groups,  the  propriety  of  which  seems  to  be  questionable,  as  Jules  Ver- 
reaux's  "Arab  courier  attacked  by  lions,"  or  John  Wallace's  famous 
"  Horsemiin  attacked  by  tigers,"  and  similar  efforts,  why  this  would 
appear  to  be  the  more  proper  place  for  them,  rather  than  any  depart- 
ment of  zoology.  If  not  showing  too  much  or  great  activity,  or  other- 
wise not  too  sensational,  some  such  compositions  are  quite  instmctiyey 
and  to  the  public  always  interesting. 

So  far  as  I  am  aware  at  present,  the  Museum  has  never  undertaken 
to  preserve  man,  by  any  other  process  than  the  ones  now  employed,  of 
clothed  manikins,  the  faces  and  heads  being  obtained  by  casts  or  other 
means.  That  the  direct  preservation  of  man's  body  intact  has  been 
elsewhere  attempted,  however,  there  (ian  be  no  doubt,  and  with  some 
measure  of  success.  On  page  14  of  Oapt.  Brown's  little  work  on 
taxidermy,  I  read : 

Numerous  have  been  tho  attomptn  of  mankind  to  jireservo  the  skin  of  their  fellow- 
creatures.  The  very  best  of  those  have  been  most  disgusting  deformities,  and  00 
totaUy  unlike  the  **  human  form  divine  "  that  none  of  them  have  found  a  place  in 
collections,  ivith  the  exception  of  some  parts  of  man,  which  form  part  of  the  Enro- 
pean  anatomical  collections.  In  the  museum  of  tho  Jardiu  du  Hoi,  at  Paris,  there  is 
one  of  the  best  things  of  this  kind  which  we  have  seen,  a  human  head  injoct'Cd  and  pre- 
served in  spirits  of  turpentine.  This  curious  preparation  was  the  production  of  Rintoh, 
a  Dutch  physician,  highly  celebrated  for  his  pathological  skill.  The  precise  manner 
this  interesting  preparation  was  originally  preserved  is  not  known.  However,  it 
retains  to  the  present  day,  all  the  original  and  natural  colors.  In  winter,  the  cold 
affects  the  spirit  so  much,  in  which  it  is  preserved,  that  the  head  can  not  be  distin- 
guished, until  thtr  return  of  warm  weather,  which  dispels  its  cloudy  a])pearance.  The 
New  Zealanders  have  a  method  of  drying  and  preserving  the  heads  of  their  chieft, 
with  the  llesh  entire.  Many  of  these  are  to  be  found  in  museums ;  but  they  are  of 
little  use,  and  by  no  means  calculated  to  produce  pleasurable  sensations. 

We  may  safely  predict  that  no  method  will  ev«*r  be  discovered,  by  which  man  can 
be  preserved  so  as  to  be  fit  for  placing  in  a  museum.  (1870.) 

Could  Capt.  Brown  but  8ee  the  boat  of  thoroufjhly  lifelike  Indians, 
Africans,  Japanese,  Sainoan,  Aino,  Esquimau,  and  Caucasian  figures, 
of  all  ages,  and  both  sexes,  that  Prof.  O.  T.  Mason  now  marshals  in  his 
department,  he  could  have  but  one  opinion  about  it,  and  that  is  that 
the  necessity  therefor  ha<l  gone  by. 

As  I  closed  njKiu  a  former  page  of  this  paper  what  1  had  to  say 
about  the  taxidermy  of  birds,  I  passed  a  few  brief  remarks  upon  the 
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hall  in  which  their  cases  were  exhibited.  In  this  particular  the  mam- 
mal department  is  far  better  off.  It  being  in  the  National  Museum 
building  proper,  a  comparatively  more  modern  structure,  it  is  both 
well  lighted  and  well  ventilated.  The  casings  are  of  the  most  recent 
improved  kinds,  and  set  off  their  subjects  very  satisfactorily.  An 
object  of  great  interest,  and  suspended  from  the  roof,  is  the  vertical 
mid-section  of  a  hollow  papier  mdch6  whale,  into  which  has  been 
placed  a  skeleton  of  the  same  S])ecies  in  situ.  It  renders  a  due  idea  of 
the  position  of  the  osseous  framework  of  this  huge  marine  mammal 

CONCLUSIONS, 

In  writing  out  the  account  of  my  observations  and  in  giving  my  opin- 
ions for  this  report  on  the  present  status  of  the  art  of  taxidermy,  antl 
what  may  be  hoped  for  it  in  the  future,  I  have  been  very  largely  ihiflii- 
enced  by  what  I  have  seen  and  been  enabled  to  study  in  the  collections 
of  the  U.  S.  National  Museum  and  Smithsonian  Institution  at  Wash- 
ington, D.  C.  When  my  labors  were  first  undertaken  it  was  the  inten- 
tion to  incorporate  herein  descriptions  of  methods  and  work,  with  the 
appropriate  plates  illustrating  it,  of  many  other  museums,  both  here 
and  in  Europe.  In  some  few  instances  this  has  been  accomplished,  while 
from  one  reason  or  another  it  has  failed  in  others.  Often  institutions 
of  the  kind  we  speak  are  more  or  less  seusitive  on  the  point  of  submit- 
ting their  work  for  an  impartial  criticism,  and  so  withheld  it;  while  in 
others  such  a  very  large  proportion  of  the  work  was  so  far  below  the 
standard  of  what  taxidermy  ought  to  be  in  these  days,  that  for  very 
obvious  reasons  it  has  been  placed  a«ide  without  notice.  Looking 
broadly  over  the  field  and  taking  the  subject  as  a  whole,  1  am  of  the 
opinion  that  there  is,  even  in  many  of  our  first-class  museums,  very 
wide  room  for  improvement  in  such  matters.  My  aim  has  been  tbrough- 
out  this  entile  paper  to  accord  full  praise  where  it  appeared  to  be  justly 
merited,  and  in  those  cases  wliere  the  work  was  below  what  it  ought 
to  be  I  have  endeavored  to  keep  myself  above  mere  fault-finding  by 
simply  indicating  the  only  too  apparent  errors.  We  are  to  be  congrat- 
ulated that  the  art  is  making  such  very  satisfactory  progress  among 
us,  and  that  at  the  present  writing,  in  our  most  advanced  institutions, 
Government  and  otherwise,  there  is  to  be  found  so  ranch  to  be  praised 
and  recommended  and  so  little  to  be  condemned. 

Much  might  be  said  here  on  the  subject  of  suitable  museums  for  the 
exhibition  of  scientific  colleetions  of  preserved  animals,  but  this  phase 
of  the  question  will  be,  as  has  been  said,  dealt  with  in  another  place. 
Be  it  enough  to  say  here  in  passing  that  our  Government  museums 
are  as  yet  very  faulty  in  this  particular  and  fiu-  behind  some  of  the 
better  institutions  in,  for  example,  England  and  elsewhere.  The  old 
ornithological  hall  in  the  Smithsonian  building  is  already  crowxled  to 
overflowing,  and  is  at  the  best  but  illy  suited  for  the  i)ur]>ose,  a  large 
H.  Mis.  114,  pt.  2 28 
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])roportion  of  the  recesses  being  so  very  dark  that  tbe  specimenB  can 
not  be  i)roperly  seen,  mucli  less  8tudie<l.  The  National  Museain  build- 
ing is  better  fitted  for  the  exhibition  of  ethnological  and  other  material 
than  it  is  for  zoological.  We  stand  in  need,  very  much  in  need,  of 
a  scientifically  constructed  zoological  nniseuni,  for,  in  the  first  place^ 
to  properly  exhibit  the  superb  collections  that  have  within  compara- 
tively recent  times  grown  up  here,  and, second,  to  relieve  the  buildings 
already  in  use.  As  the  British  Museum  threw  oft'  its  South  Kensington 
Department  of  Natural  History,  so  has,  and  from  like  causes,  the  time 
come  for  us  to  make  a  similar  step. 

I  have  called  attention  to  the  fact  that  taxidermists  should  be  thor- 
oughly educated  men,  fully  trained  in  all  the  technique  of  their  art  in 
its  broadest  sense,  as  pointed  out  in  the  body  of  the  paper;  that  with 
respect  to  the  art  itself,  the  main  factors  of  success  to  be  observed  are 
the  using  of  every  means  at  our  command  to  reproduce  nature  in 
every  particular,  not  only  in  the  case  of  the  specimens  themselves,  but 
in  the  accessories  used  in  connection  with  them ;  that  they  should  be  so 
prepared  as  to  resist  in  every  way  the  ravages  of  time,  or  the  attacks 
of  pests;  that  they  should,  in  addition,  not  only  show  the  appearance 
of  the  animal  itself,  but  aim  to  give  a  chapter  in  its  life  history,  drawing 
therefor  either  upon  its  habits  or  its  habitat;  that  everything  that  in 
any  way  whatever  partaking  of  the  grotesque  or  fanciful  or  extravagant 
innovations  should  be  prom])tly  and  forever  discountenanced. 

My  studies  have  led  me  to  believe  that  the  art  of  taxidermy  has  had 
a  singular  evolutionary  growth  i)eculiarly  its  own,  the  various  phases 
of  which  have,  in  one  place  or  another,  been  pointed  out  in  the  forego- 
ing pages,  and  that  of  recent  years  the  strong  tendency  in  our  leading 
museums  has  been  to  group  animals,  and  for  a  variety  of  i)urpo8e8.  I 
am  convinced  that  in  the  future  museums  will  carry  this  idea  still  fur- 
ther, and  that  these  groups  will  be  so  combined  as  not  only  to  exhibit 
single  si)ecie8,  showing  some  of  their  habits  and  surrounding  in  their 
yiatural  haunts,  but  also  to  a  very  large  extent  to  show  faunal  regions, 
and  the  animal  and  plant  life  of  various  geograi)hical  areas.  When  thus 
presented  in  the  museums  of  large  cities,  and  showing  in  that  way  tin? 
distribution  of  the  animal  and  plant  life  of  the  region  wherein  th^  par- 
ticular city  may  be  situated,  or  for  the  country  at  large  in  our  Govern- 
ment museums,  the  ever-present  lesson  they  will  inesent  for  study  to 
the  thousands  of  men,  women,  and  children  who  may  see  such  an  exhi- 
bition during  the  (iourse  of  a  year  will  in  its  practicable  value  be  sim- 
ply beyond  all  calculation.  By  such  arrangements  the  eye  will  be 
enabled  to  take  in  and  the  mind  api)reciate  the  asi>ect  and  the  biologic 
forms  of  any  particular  region  of  the  United  States  almost  ataglauce. 

Tor  the  sake  of  economy,  both  for  the  present  and  the  future,  we  should 
employ  only  the  very  best  materials  in  our  work,  and,  what  is  quite  as 
important,  secure  the  servi(!es  of  only  the  most  f^kiUful  and  advanced 
artists  in  the  country.    Not  mere  plodders  for  pay,  but  men  thoroughly 


I 

I 

SCIENTIFIC    TAXIDEKMr   FOK   MUSEUMS.  435 

in  love  with  their  work  aud  poswessing  talents  fully  capable  of  improve- 
ment and  desirous  of  seizing  upon  each  and  every  advance  made  in 
the  art.  To  this  end,  whenever  proper  opportunity  offers,  facilities  to 
infonn  themselves  in  all  that  directly  relates  to  their  work  should  be 
extended  to  them. 

In  closing,  I  but  iic(]uit  myself  of  a  duty  and  a  pleasure  at  on(*.e 
when  I  extend  my  thanks  to  Trof.  G.  Brown  Goode,  long  in  charge 
of  the  National  Museum,  not  only  for  the  advantages  that  have  come 
to  me  in  the  way  of  studying  the  material  for  this  paper  but  for  the 
pleasure  it  has  been  for  me  to  write  it,  and  for  the  many  courtesies  I 
have  received  at  his  hands. 

To  Mr.  F.  W.  True  I  am  especially  indebted  for  the  assistance  hehas 
so  ft*eely  given  me  upon  every  occasion.  As  the  curator  in-charge  of 
the  Museum,  it  has  lain  within  his  power  to  further  my  labors  innumer- 

• 

0118  ways,- and  this  througli<mt  has  been  done  with  such  marked  kind- 
ness, promptitude,  and  cheerfulness  that  I  find  it  difficult  for  me  to  ex- 
press to  him  the  gratitude  I  experience  for  it  and  so  thoroughly  feel. 

My  own  work  will  have  been  amply  repaid  if  it  result  in  the  further 
encouragement  and  stimulation  of  the  progress  of  the  art  of  taxidermy, 
now  so  firmly  placed  on  foot  in  so  many  quarters  of  the  civilized  world. 


APPENDIX. 


After  the  manuscript  of  this  paper  had  been  completed,  and  had 
been  transmitted  to  the  Must^um  for  publication,  there  were  received 
for  incorporation  in  it,  tlinmgh  the  kindness  of  Dr.  J.  A.  Allen,  of  the 
American  Museum  of  Natural  History,  New  York  City,  live  photo- 
graphs for  plates.  These  ])hotographs  represent  groups  in  the  collec- 
tions of  the  American  Museum  of  Natural  History,  in  which  institu- 
tion Dr.  Allen  has  charge  of  the  departments  of  ornithology'  and  mam- 
malogy. They  came  too  late  to  be  inserted  in  the  body  of  this  pai>er, 
but  owing  to  their  general  excellence  and  interest,  and  to  the  great 
courtesy  of  their  sender  in  submitting  them,  as  well  as  to  the  trouble 
which  he  had  taken  to  write  out  their  histories,  it  was  decided  to  have 
them  engraved  and  pla(*ed  together  at  the  end  of  the  paper.  The  first 
of  these  added  plates  (Plate  xcii)  represents  a  group  of  Pied  Ducks 
(Camptolaimus  lahradoriuH)  which  were  designed  and  prepared  by 
Jenness  Richardson  in  1889  at  the  Ameri(;an  Museum  of  Natural  His- 
tory..  The  birds  were  mounted  by  Mr.  II.  C.  Denslow. 

The  group  which  is  represented  in  the*  second  plate  of  this  series 
(Plate  xciii)  is  a  more  or  less  elaborate  jnece  of  wink,  also  designed  and 
prepared  by  Mr.  Kichardson  at  the  American  Museum  of  Natural  His- 
tory in  1886.  It  represents  very  faithfully  the  side  elevation  of  a  bank, 
part  way  down  in  which  a  pair  of  Louisiana  water  thrushes  (Siurm 
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motavilla)  bave  built  their  nest.  The  male  and  female  birds  are  seen 
approaching  it,  as  they  leisurely  hop  along  the  roots  and  twigs  of 
plants  which  protrude  from  the  side  of  the  bank. 

Of  all  the  si>ecimen8  on  exhibition  in  the  collections  of  the  Americau 
Museum,  none  have  a  greater  attraction  for  the  observer  and  visitor 
there  than  the  admirable  series  of  bird  groups,  and  one  of  the  most 
life-like  of  these  is  the  beautiful  subject  of  the  thii'd  plate  in  this  series 
(Plate  xciv).  It  represents  a  pair  of  robins  [Merula  migratoria)  with 
their  nest  in  an  appTe  tree,  the  latter  being  in  full  bloom  of  early  sum- 
mer. 

The  fourth  plate  in  the  sux>plemental  series  (Plate  xcv)  represents  a 
group  of  oi>08Sums  (Didelphis  virginiana)^  male,  female,  and  a  number 
of  young  ones.  In  many  respects  it  resembles  the  similar  groups  of 
these  animals  whi<'h  are  to  be  seen  in  the  U.  8.  National  Museum,  and 
which  have  been  described  in  the  body  of  this  paper.  The  group  rep- 
resented in  this  plate  was  prepared  and  designed  by  Mr.  Jenness  Rich- 
ardson at  the  American  Museum  of  Natural  History. in  1891.  It  is  an 
especially  fine  piece  of  work,  and  although  it  does  not  contain  as  many 
8pecimens  as  the  National  Museum  group,  it  is  hardly  the  less  instruc- 
tive on  that  ac<;ount. 

In  so  far  as  the  larger  mammals  are  concerned,  there  is  probably  not 
a  piece  in  the  entire  collection  of  the  American  Museum  of  Natural 
History  that  can  in  any  particular  compare  with  the  8ui>erb  specimen  of 
the  huge  pachyderm  shown  in  Plate  xcvi.  It  is  the  Indian  rhinoceros 
"Bombi"  (Rhinoceros  unicornis  L,),  This  specimen  was  mounted  at  the 
American  Museum  of  Natural  History  in  1890  by  Mr.  Hichardson  and 
his  iissistants.  The  data  for  the  work  consisted  in  measurements  taken 
from  the  animal  when  alive,  and  also  from  a  photograph  obtained  at 
the  same  time.  After  having  been  mounted,  it  was  proj)erly  colored 
after  a  living  specimen  in  the  Zoological  Gardens  of  Philadelphia.  It 
is  probably  one  of  the  best  mounted  specimens  of  this  species  in  the 
United  States, 
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THE  SHO FAR-ITS  USE  AND  ORIGIN/ 


By  Cyri'S  Adlkk,  Jasiafant  Curator  of  Oriental  AntiquitieH. 


The  modem  Jewish  synago^e  has  preserved  in  its  eeremonlal,  among 
other  <*ustoms,  the  use  of  the  shofar,  transhited  in  the  English  version 
of  the  Bible  "cornet."  Several  times  during  the  service  on  New  Year's 
day,  or  Ronh  hashanahj  at  the  conclusion  of  the  Day  of  Atonement,  on 
the  seventh  day  of  the  festival  of  Tabernacles  or  Sukkothj  Hoah'and 
Raba^  and  during  the  entire  month  of  Ellul,  after  the  recital  of  the 
sapplications  or  Selichoth,  the  shofar  is  sounded.  Its  use  on  all  these 
occasions  is  not  general  and  probably  never  was,  but  it  still  survives  in 
many  places.     For  the  New  Year's  service  it  is  the  characteristic  feature. 

The  shofar  is  usually  miide  of  a  ram's  horn,  straightened  and  tiat- 
tened  by  heat.  All  natural  horns  can  be  shaped  either  by  heat  or  by 
cooking  in  oil.f 

The  lH)i*e  of  the  instrument  is  a  cylindri<?al  tube  of  very  small  caliber, 
which  opens  into  a  khid  of  bell  of  parabolic  fornuf 

It  is  not  only  the  solitary  ancient  musical  instrument  actually  pre- 
served in  the  Mosaic  ritual,  but  is  the  oldest  form  of  wind  instrument 
known  to  be  retained  in  use  in  the  world.  § 

In  the  discussion  of  AVetzst<un's  paper,  cit^nl  below,  Prof.  Steinthal 
pointed  out  that  this  was  an  instrument  no  doubt  used  in  prehistoric 
times. 


*  In  tho  abfttrjict  of  this  ]>ai><T  i>u1»Iisbe(l  in  the  proroodin^^s  of  tho  Anieri<'au  Ori- 
entul  Sm'icty,  October,  ls89,  p.  clxxi,  IV.,  I  iiuwh^  tlu»  re([iie8t  for  tho  romiiiunicatiou 
of  additional  inforniation  on  thoMubject,  and  I  havr  bcM>n  fav(»red  with  Home  vulnable 
snggebtionH  from  th«»  lat(»  Pr<>f.  Paul  do  La^ardc,  of  Oottin|;en. 

tl  have  recently  met  a  curious  survival  (jftbe  n»e  and  manufacture  of  a  musical  in- 
strainent  made  of  natural  horn.  While  wal  kin  j^  on  Pennsylvania  avenue,  Wasbin^c- 
ton,  Auf^ust  22,  ISIM),  I  waw  a  negro  boy  about  10  years  of  age  with  a  cow  horn  in  his 
hand.  He  tcdd  m<.^  that  he  had  cut  off  tho  end,  shaped  the  mouthpieco  with  a  liot 
poker,  and  then  scraped  it  witli  a  knife.  On  being  urged,  ho  blew  it  quite  easily.  I 
endeavored  to  secunj  possession  of  it,  but  tho  boy  decdiued  to  part  with  his  handi- 
work. 

I  Musical  Instruments  Historic,  Kare,  and  Unifiue,  by  A.  J.  Hipkius,  Edinburgh, 
Black,  1K8S,  p.  12. 

i  Ibid,,  p.  1,  and  South  Kensingt<m  Museum  Art  Books,  edited  by  William  Maskell ; 
MuHioai  Instruments,  l)y  Carl  Knge],  London,  1H75:  (.'liapmihi  «&■  Han,  p.  24. 
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There  seems  to  be  little  doubt  that  it  has  been  continuously  Used  in 
the  Mosaic  service  from  the  time  it  was  established  until  now.  (Hip- 
kins,  XII.) 

FORM. 

The  shape  of  the  instrument  varies  considerably.  The  modern  ex- 
amples are  usually  flat  (PL  xcvii,  Fig.  1).  Two  Italian  specimens  of 
the  seventeenth  century  preserve  the  form  of  the  natural  horn;  the  first 
of  these  is  in  possession  of  the  Kev.  Dr.  S.  Morais,  of  Philadelphia ;  it 
was  procured  for  him  from  Venice  by  Dr.  Isaiah  Luzzatto,  of  Padua. 
The  second  Italian  specimen  (PI.  xcvii,  Fig.  2)  was  collected  by  Dr.  H. 
Friedenwald,  and  belongs  to  the  National  Museum  collections.  The 
same  shape  is  exhibited  in  a  beautiful  examjde.  figured  by  Hipkins 
(PI.  xcviii,  Fig.  1),  preserved  in  the  Great  Synagogue,  Aldgate,  Lon- 
don. A  number  of  excellent  specimens  were  brought  together  at  the 
Anglo-Jewish  Historical  Exhibition,  held  in  London  in  1887.  They  are 
figured  in  the  accompanying  plates  and  briefly  described  in  the  list  of 
illustrations.  Occasionallytbeinstrumentscontain  Hebrew  inscriptions. 
Such  an  one,  found  near  Dessau,  was  exhibited  before  the  Berliner 
Gesellschaft  fiir  Anthropologic,  Ethnologic  und  Urgeschichte,  at  the 
meeting  of  March  20, 1880,  and  formed  the  subject  of  a  valuable  pai)er  by 
T.  ( r.  Wetzstein  (pp.  03-73.  See  PL  xr viii.  Fig.  3).  A  similarly  carved 
and  inscribed  instrument  is  in  i)OSsession  of  a  lady  in.  New  York  (PLc, 
Fig.  1).  The  inscription  reads :  "  Happy  are  the  peoi)le  who  know  the 
sound  (of  the  shofar),"  and  on  the  reverse,  *'In  the  light  of  Thy  coun- 
tenance shall  they  walk."  The  inscription  on  the  Dessau  instrument 
consists  of  Isaiah  xxvii,  13  (quoted  below),  and  the  two  blessings 
recited  by  the  person  who  blows  the  instrument:  "Blessed  art  Thou, 
O  Lord,  our  God,  King  of  the  Universe,  who  has  sam;tified  us  with 
His  connnandments  and  commanded  us  to  hear  the  sound  of  the 
shofar;''  "Blessed  art  Thou,  O  Lord,  our  God,  King  of  the  Universe, 
who  has  caused  us  to  live,  and  preserved  us,  and  caused  us  to  rea<5h 
this  time."    (Wetzstein,  p.  05.) 

The  shofar  was  not  the  only  natural  horn  used  by  the  Israelites  as  a 
musical  instrument,  but  no  copies  or  representations  of  the  other  instru- 
ments have  come  down  to  us. 

Some  commentators  are  of  the  opinion  that  the  instrument  known  in 
the  Bible  by  the  generic  name  of  qeren,  was  also  made  of  ram's  horn, 
and  was  very  nearly  identical  with  the  shofar ^tho  only  difi'erence  l>ein£^ 
that  the  latter  was  more  curved  than  the  former.     (EngeL,  p.  24.) 

;VIETHOD    OF   SOlNDINCf. 

The  method  of  sounding  the  shofar  has  been  handed  down  by  tradi- 
tion, though  it  varies  slightly  in  difi'ercnt  communities.  Three  sounds 
are  employed:  the  shortest,  or  teqVa,  a  broken  or  interrupted  sound^ 


EXPLANATION    OF    PLATE   XCVII. 

Shofars  and  other  Horns. 

Pig.     1.  Modem  shofar,  ordinarj^  form.     (Cat.  No.  164402.) 

2.  Shofar,  Italian  form.     (Cat.  No.  95142.) 

3.  African  war  born  (antelope).     (Cat.  No.  4960.) 

4.  Shringa.     (Cat.  No.  92709.     India.) 

5.  Siamese  copper  horn.     (Cat.  No.  27293.) 

6.  Large  African  war  horn  of  ivory,  from  plaster  ca«t  in  National  Museum. 

(Original  in  museum  of  Wesleyan  University,  Middletown,  Connecticut.) 
(Cat.  No.  94892.) 

7.  Small  African  war  horn  of  ivory,  from  plaster  cast  in  National  Museum. 

(Original  in  museum  of  Wesleyan  University,  Middletown,  Connecticut.) 
(Cat.  No.  94893.) 

8.  Ivory  war  horn.     (Cat.  No.  127193.    By anzi,  Africa.) 

9.  African  war  horn.     (Cat.  No.  5412.) 

10.  Embuchi;  Ivory  war  born.     (Cat.  No.  4793.    Pala  Ballas,  Africa.) 

11.  Ivory  war  horn.     (Cat.  No.  4793.     West  coast  of  Africa.) 

12.  Ivory  war  horn.    (Cat.  No.  127195.     Byanzi,  Africa.) 
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skebarim,  consisting  in  tlu»  ^v/^/f,  friven  thvov  times,  smcl  ferua^  which 
is  simply  a  prolongation  of  the  frqi'a.  Tern  a  tjnlolu^  or  the  great  t^^ru'a, 
is  merely  au  exaggeration  of  the  simpU'  sound  of  that  name.  The  Ger- 
man Jews  soun<l  the  teqfa  ijvdola  or  great  ieqin,     (Ilipkins,  p.  xiii.) 

The  sound  is  j)roduce<l  l)y  the  ejection  of  a  vohune  of  air  into  tlie 
tnim]>et  through  tlie  lips.  whi4*h  act  as  a  reed,  i)resse<l  against  the  ori- 
fice of  the  tnim|M't. 

Accowling  to  Hipkins  the  emlmuchure  of  the  shofar  is  very  difticult, 
and  but  three  proiMT  tones  are  usually  obtainetl  from  it,  although  in 
some  instancies  higher  notes  (*an  be  got.  The  short  rythmic*  flourishes 
are  C4>mmon,  with  unimi>ortiint  differences,  to  both  the  (rernian  and 
Portuguese  Jews,  and  consiMpiently  d.at^'s  from  before  their  separation. 
Tliese  tiourishes,  as  used  in  the*  ritual,  aivhqi  a  (Xi  shebarimC  \  (tC  | 
GC  (  Gand  tenutVCVV  \  (H'CC  |  CCCC  \  (i  usually  a  tongued  nhrato 
of  the  lower  note.  The  gedohi  is  the  great  ivqi  ti  con<*luding  the  flourishes 
(p.  xiii).  "The  notes  here  given  are  th<»se  usually  prodU4*ed,but  fnmi  the 
empirical  fonnation  of  the  emlMMK'hure,  and  a  peculiarity  of  the  player's 
lips,  ati  octave  is  oeetisionally  produced  instead  of  the  normal  fifth."  My 
own  observation  has  h^l  me  to  the  con(?lusion  that  the  production  of 
the  octave  is  (piite  common.  The  fundamental,  if  obtiiined,  is  not  re- 
garded as  a  true  shofar  note. 

Wetzstein  gives  the  following  musi(^al  notation. 


1m  "t 

I'iri  a. 


Slii'li;irlni. 


CT  #  I  f^'^H 


f  ff«  • 

I«*ni  )i. 


tK 


Ti>(|i'n  {;e<lola. 


trr 


^^P^ 


Aatording  to  Mishun  liosh  hanhana  (iv,  9)  the  order  of  sounding  the 
shofar  is  as  follows:  tlir  sounds  are  blown  thrice,  the  time  of  the  4lura 
tion  of  the  tvfi'm  is  ecpial  to  that  of  tliriM*  trru'a^^  and  that  of  each  tmt  a 
is  equal  to  three  disronnrctrd  notrs. 

From  this  it  would  ajjpear  that  the  intcrrupte<l  sonn<l  or  ;*//</>/( W/w 
was  not  known  when  this  Mishna  was  written.  This  <*(mclusion,  how- 
ever, can  not  be  drawn  with  certainty. 

TIIK   SHOFAR    IX   TUK   LITIRCJY. 

Portions  of  the  liturgy  for  New  Year's  Day  have  especial  refei-en(;e 
to  the  sounding  of  the  shofar.  First  among  these  is  the  hymn,  Adonai 
beqol  shofar^  by  an  unknown  author:  **  With  the  sound  of  the  trum])et 
will  the  Lord  ])ublish  salvation,  to  assemble  tlie  s(att<Me<l  sIhh*])  at  the 
coming  (ac<*<mii)lishnuMit)of  the  vision  of  salvation.  God  is  exalted  with 
a  triumphal  shcmt.-' 

"With  the  sound  of  the  tnim])er    God  causes  a  v<»ice  to  be  heard 
from  heaven,  on  the  holy  ni<mntain,  and  on  .Terusalem;  then  shall  the 
l>laee  b<»  established,  by  Thy  right  hand  shall  lie  restore4l  to  its  ])rimi 
tive  state.     God  is  exalted  with  a  triumphal  shimt." 
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'*  Witli  the  aonnd  of  the  trumpet  the  Lord  will  reveal  the  period  and 
appointed  time,  when  He  will  blow  the  trumpet  and  go  iu  the  whirl- 
winds of  the  south ;  then  shall  the  wieked  kingdom  of  Edom  be  de^ 
stroyed.    God  is  exalted  with  a  triumphal  shout.'' 

"  O  Lord,  with  the  sound  of  the  ttumpet  wilt  Thou  blow  upon  the 
holy  mountain ;  thebeautifuldwellingofZion  wilt  Thou  expand;  Mount 
Seir  shall  be  rent;  the  fixed  stake  shall  be  plucked  up  and  removed* 
God  is  exalted  with  a  triumphal  shout." 

This  is  followed  by  a  hymn  composed  of  the  various  passages  (to  be 
discussed  later  on)  in  the  Bible,  in  which  the  use  of  the  shdfar  is 
mentioned*    The  sounding  of  the  cornet  thereupon  follows. 

The  liturgy  of  the  German  and  Polish  Jews  contains  the  ten  reasons 
for  sounding  the  shofar  stated  by  Saadia  Gaon.* 

Babbi  Saadia  observes  that  God  commanded  us  to  sound  the  comet 
lis  alluding  to  the  following  subjects: 

First.  Because  this  day  is  the  beginning  of  the  creation  on  which 
God  created  the  world  and  thus  began  to  reign  over  it;  and  as  it  is 
customary  at  the  (coronation  of  kings  to  sound  the  trumpets  and  comets 
to  i)roclaim  the  commencement  of  their  reign,  we,  in  like  manner,  pub- 
licly proclaim,  by  the  sound  of  the  cornet,  that  the  Creator  is  our  king, 
and  thus  says  David,  <^  With  trumpets  and  the  sound  of  the  cornet 
shout  ye  before  the  Lord." 

Second.  As  the  New  Year  is  the  tirst  of  the  ten  penitential  days, 
we  sound  the  cornet  as  a  proclamation  to  admonish  all  to  return  and  re- 
pent, which  if  they  do  not,  they  cannot  plead  ignorance^  as  having  been 
fully  informed.  Thus  also  we  find  earthly  kings  publish  their  decrees 
that  none  may  plead  ignorance  thereof. 

Tl^ird.  To  remind  us  of  the  law  given  on  Mount  Sinai,  as  it  is  saidt 
Ji.xodus  XIX,  16,  "and  the  voice  of  the  cornet  was  exceedingly  loud,'' 
and  that  we  ought  to  bind  ourselves  to  the  performance  thereof,  as  our 
ancestors  did,  when  they  said,  '^All  that  the  Lord  has  said,  will  we  do* 
and  li)^  ol^edient." 

Fourth.  To  remind  us  gf  the  prophets,  who  are  compared  to  watch- 
men blowing  the  trumpets  as  mentioned  in  Ezekiel  xxxiii,  4,  '-Whoso- 
ever hean»tli  the  sound  of  the  cornet  and  taketh  not  warning,  and  tfaee 
sword  cometli  and  taketh  hini  away,  his  blood  shall  be  nix>n  his  ows 
h(»ad,  but  he  that  taketh  warning  shall  save  his  life." 

Fifth.  To  remind  ns  of  the  destruction  of  the  Holy  Temple,  and  the  ter- 
rifying alarm  of  the  enemy's  warriors  shouting  to  battle  as  mentioned 
in  Jeremiah  iv,  10,  *' because  thou  hast  heard,  oh  my  soul,  the  sound  of 
the  trumpet,  the  alarm  of  war,"  and  therefore,  when  we  hear  the  sound 
of  the  cornet,  we  ought  to  beseech  the  Almighty  to  rebuild  the  Holy 
Temple. 


'Saadia  ben  Joseph,  892-942,  one  of  the  great  .Jewish  scholars  of  the  middle 
llo  trauslated  the  Bible  into  Arable  and  wrote  many  important  works* 
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Shofars. 

Fig.  1.  *  Shofar,  of  the  Great  Synagogue,  Aldgate,  London.     (Photograph  from  Hip- 
kins.) 

2.  *  Sho£ftry  exhibited  at  Anglo-Jewish  exhibition.    Supposed  to  belong  to  the 

pre-expulsion  period  (1290)  of  the  English  Jews.    (From  a  photograpli.) 

3.  Shofar,  carved  and  with  inscription.     (Photographed  from  Wetzstein's 

paper.) 


This  figure  Lb  illuatrated  in  the  catalogue  of  the  Anglo-.fewi8h  exhibition. 
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Sixth.  To  reinifid  as  of  the  binding  of  Isaac  who  willingly  submitted 
himself  to  the  will  of  Heaven;  thus  ought  we  also  willingly  submit 
even  to'  death  itself,  for  the  sanctiAcation  of  the  unity  of  His  holy  name. 

Seventh.  That  when  we  hear  the  sounding  of  the  cornet  we  may, 
by  the  dread  thenM>f,  be  induced  to  humble  ourselves  before  the  Su- 
preme Being,  for  it  is  the  nature  of  these  martial  wind  instruments  to 
pro4luce  dread  and  terror.  As  the  prophet  Amos  observes,  ^^ shall  a 
trumpet  be  blown  in  a  city  and  the  people  not  bo  terrified!" 

Eighth.  To  remind  us  of  the  great  and  awful  4lay  of  judgment  on 
which  the  trumpet  is  to  be  sounded  as  mentioneil,  Zcphaniah  i,  14-16: 
**The  great  day  of  the  Lord  is  nejir,  it  is  near  and  hasteneth  nmch,  a 
day  of  the  trumpet  and  of  shouting." 

Ninth.  To  remind  us  to  pray  for  the  time  when  the  outcasts  of  Is- 
rael are  to  be  gjithered  tog4»thcr,  as  monticmed,  Is<aiah  xxvii,  13,  "and 
it  shall  come  to  pass  in  that  day,  tlie  great  tru]n])ct  shall  be  sounded 
and  those  shall  come  who  were  ix^risliiug  in  the  land  of  Assyria." 

Tenth.  To  remind  us  of  the  resurrection  of  the  dead  and  the  firm  belief 
thereof,  as  the  prophet  Isaiah  saith  "  Yea,  all  ye  that  inhabit  the  world, 
and  that  dwell  on  the  earth,  when  the  standard  is  lifted  up  on  ihe 
mountain,  ye  shall  behold  when  the  trumpet  is  sounded,  ye  shall  hear." 

The  Biblical  passag(*s  relating  to  the  trum]>et  are  again  employed  in 
the  additional  service  or  Mmaf^  which  is  read  on  Sabbaths  and  holi- 
days in  place  of  the  additional  sacrifice  commanded  for  those  days. 

In  Mishna  Ronh  hanhana  (iv,  5)  minute  directions  are  given  as  to  the 
nature  of  the  Biblical  passages  to  be  employed. 

The  order  of  the  blessings  is  as  follows:  A  both  (relating  to  the  fore- 
fathers), qedufthalh  hashem  (relating  to  the  h(»liness  of  God),  anil  ijehu- 
roth  (relating  to  the  gr<»atncss  of  God),  and  joined  with  them  are  the 
maUciyoth  (^elating  to  God  as  king),  and  the  shofar  is  not  s<Hinded;  then 
come  texts  concerning  the  holiness  of  the  day,  after  which  the  shofar 
is  sounded ;  then  follow  the  zikronoth  (memorials),  after  which  the  shofar 
is  again  sounded.  Next  follow  tlie  shofaroih  (relating  to  the  shofar), 
and  the  shofar  is  soun(hMl;  he  then  says  ahodah  (worshii)),  hoda'ah 
(thanksgiving)  and  birkaih  kohanim  (the  priestly  blCvSsing).  Such  is  the 
opinion  of  Rabbi  .lochanan  ben  Nourri4»;  but  Rabbi  A(|iba  objected 
aayingto  him:  ''If  tlie  shofar  is  not  to  be  sounded  after  the  reading 
of  the  malkhjoih  why  are  they  to  be  mentioned?"  But  the  pro|)er 
order  is  the  following:  Ahotli,  ijvhuroih^  and  mdmhaih  hashem  are  said 
with  which  tlm  malkit/t^th  are  to  be  combined;  after  which  the  shofar 
is  to  be  sounded,  then  the  zikronoth  are  to  be  read,  and  the  shofar 
sounded;  next  shofaroih  and  the  shofar  is  again  sounded;  after  which 
-dbodahj  hodiCah  an<l  hirkath  kohauim  are  said.  MiHhna  Ronh  hashana 
(IV,  0)  provides  that  no  less  than  ten  texts  relative  to  malkiyothj  zikro- 
noihj  Q,iu\shofaroth  must  ho.  said. 

Part  of  the  Bible  lesson  of  the  day  consists  of  a  recitation  of  the 
sacrifice  of  Isaac,  and  there  is  a  hymn  in  the  service  which  dwells  ou 
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the  incident.  It  is  possible  that  it  was  sought  to  establish  a  basis  for 
the  sacrexliiess  of  the  Ram's  horn  from  the  fact  that  it  was  a  ram  or 
^ayil  which  was  caught  in  the  thickets  by  its  bonis  and  which  served 
as  an  offering  instead  of  Isaac.  In  Talmud  liosh  hashana  we  ro^d 
"Ye  shall  blow  before  me  with  a  shofar  of  a  ram,  in  order  that  ye  may 
be  remin4led  of  the  sacrifice  of  Isaac,  the  son  of  Abraham.'' 

The  hymn  referred  to  above  contains  the  acrostic  Abbas,  Jndah, 
Samuel :  L  e.j  Judali  ben  Samuel  ibn  Abbas,  a  poet  of  the  twelfth  cen- 
tury, who  traveled  from  Spain  to  the  Orient,  and  afterward  became 
Babbi  of  Fez.* 

MISHNIC  REGI^LATIONS. 

The  Mishna  permitted  the  use  of  any  horn.  In  Bosh  hashana  m, 
3,  we  read :  "  Every  kind  of  horn  may  be  uscmI  because  it  is  a  qeren." 
Babbi  Jose  remarked,  are  not  allshofars  called  (jeren  (honi)t  (Joshua 
VI,  6.) 

•  The  shofar  of  New  Year's  day  wa«  usually  the  straight  horn  of  a 
ya'al,  a  kind  of  antelope  or  wild  goat  (chamois),  the  mouthpiece  of 
which  was  covered  with  gold;  while  the  shofar  of  fast  days  was  a  ram's 
horn  whose  mouthpiece  was  covered  with  silver. 

The  statute  is  found  in  Mishnah  Rosh  hashana  in,  3:  "The 
shofar  of  the  New  Year  was  the  straight  horn  of  a  ya'al,  the  mouth- 
piece of  which  was  covered  with  gold,  and  two  trumpets  were  placed 
on  either  side.  The  pound  of  the  shofar  was  prolonged  .and  that  of  the 
trumpets  made  short,  because  the  command  of  the  day  is  for  the  shofar; 
(IV)  and  on  fast  dfiys  crooked  ram's  horns  were  used,  whose  mouth- 
pieces were  covered  with  silver  and  two  trumpets  were  stationed  be- 
tween them.  The  sound  of  the  shofar  was  made  short  and  that  of  the 
trumpets  prolonged,  because  the  command  of  the  day  is  with  reference 
to  the  trumpets  (v).  The  year  of  the  jubilee  Is  like  the  New  Year  with 
respect  to  the  sounding  and  the  blessings.  Ra])l)i  Jehudah,  on  the  con- 
trary, says:  '*On  New  Year  they  sound  with  the  horns  of  rams,  and  at 
the  Jubilee  with  chamois." 

The  instrument  used  in  the  modern  synagogehas  no  adornments.  It 
probably  represents  a  more  anci(»nt  form  than  the  instrument  des<;ribed 
in  the  Mishna. 

A  shofar,  which  had  been  broken  and  joined  together  could  not  be 
employed,  though  its  use  was  admissible,  if  it  contained  a  hole  which 
had  been  closed  so  as  not  to  interfere  with  the  sound. + 

In  the  modern  synagogue  the  shofar  is  not  sounded  on  New  Year's 
day  when  it  occurs  on  the  Sabbath.    This  seems  to  have  been  the 


*  Karpelos,  GeHrhichte  der  Judisrhcn  Literatur,  ]>.  •liH>. 

t  *•  It  is  unlawful  to  use  a  shofar  which  had  beou  ront  and  afterwards  joined  to- 
gether; also  ono  composed  of  several  pieces  joined  to^xether.  If  a  shofar  had  a  hole 
which  had  been  closed,  if  it  hinders  the  i)ro])er  sound,  it  may  not  be  used;  but  if  it 
does  not  affect  the  proper  souud  it  may  bo  used.*'— J/i«/(na  Rosh  hashana^  ill,  6, 
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Shofars. 

Fig.     1.  Shofar  of  the  eighteenth  century,  from  Bagdad.     Exhibited  jit  the  Anglo- 
Jewish  exhibition.     (Enlarged  from  a  photograph.) 

2.  Shofar  exhibited  at  the  Anglo-JewJHh   exhibition.     (Enlarged  from  a  pho- 

tograph.) 

3.  8hofar  (black    ttoni    age)    belonging   to   the  (^reat  Synagogne,    Lon<lon. 

Exhibited  at  the  Anglo-Jewinh  exhibition.     (From  a  i>hotograpIi. ) 

4.  Shofar  exhibited  at  the  Anglo- Jewish   exhibition.     (Enlarged  from  a  ]dio- 

tograph.) 

5.  Shofar   used  by  the  Bene-Israel,  a  colony  of  Jews  settled  in  Bombay  and 

neighborhood.  It  was  brought  from  Aden,  and  is  saitl  to  be  made  of  the 
horn  of  an  animal  called  the  ''cudoo."  Exhibited  nt  the  Anglo- Jewish 
exhibition.     (Enlarged  from  a  photograph.) 


TkeHe  ti^iireH  are  illuMtrated  iu  the  catalogue  of  the  Anglo-Jewi.xli  oxhihition. 
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ancient  rule  niU'v  the  destnietidii  o\'  tlie  temple,  tliougli  it  was  suhJcM'it 
U}  Home  miKlifieation.^ 

Minhna  Rosh  htishana^  iv,  provides  that  some  per.S4)n  other  than  the 
reader  of  the  pniyers  shall  sound  the  shot'ar.t 

BlBLirAL  PASSAGES. 

We  will  now  pronged  to  examine  the  biblical  passages  with  reference 
to  the  shofar.  Its  use*  for  felij;ious  exerrise  is  ])retaeed  by  the  pn*sence 
of  its  sound  at  the  giving'  of  the  law.    (Kxodns,  xix,  10;  xx,  IS.) 

It  is  mentioned  with  other  instruments  as  a  fitting  announcement  of 
the  new  moon.  The  solemn  feasts  were  similarly  announced.  New 
Year's  day  was  a  ''memorial  of  blowing/'  though  it  will  be  noticed  that 
the  passages  in  the  Pentateuch  which  refer  to  this  day,  both  use  the 
vord  "^n'oA,'' or  blowing,  without  exjiressly  mentioning  the  shotar 
itsell 

♦*Speak  to  the  children  of  Israel  as  follows:  In  the  seventh  month, 
on  the  first  day  of  the  mouth,  there  shall  be  to  you  a  Sabbath,  a  memorial 
of  blowing,  a  holy  convocation"  (IjC v.,  xxiii,  24),  while  in  another  i)as- 
sage  it  is  simply  called ''  a  day  of  blowing"  (Numbers,  xxix,  1). 

Special  feasts  or  solemn  assemblies  for  particular  purposes  were 
announced  by  the  blowing  of  the  shofar.    (Joel,  ii,  15.) 

The  great  year  of  release,  which  oc(*urred  after  the  enumeration  of 
seven  times  seven  years,  was  announced  by  the  sounding  of  the  shofar, 
not  at  the  beginning  of  the  year,  on  New  Year's  day,  as  might  be 
expected,  but  ten  days  thereaft4T,  on  the  Day  of  Atonement.  (Leviticus, 
,  9.) 

In  Isaiah's  vision  of  the  great  day  of  judgment  the  shofar  is  blown 


•**"When  the  fcaHt  of  the  New  Year  happened  on  the  Sabbath  tlu'y  n8<'<l  to  Round 
the  sbofar  in  the  sanctuary,  but  not  out  of  it.  After  the  destructinn  of  the  temple, 
Bftbban  Joohauau.  Hon  of  Zaceai,  ordained  that  they  sbcmld  sound  (on  tboSabbatli)  in 
.every  place  u here  there  in  a  tribunal  of  justice  '  Veth  Din).  Rabbi  £leazar  Kays: 
'•He  only  issuoil  this  order  in  resp^-et  to  Jamnia,"  but  thi*y  (the  other  sages)  said 
uoto  bini,  **it  was  the  same  for  Jumnia  as  for  any  other  plaee  in  which  there  is  a 
permanent  tribunal  of  Justiee.*- 

"And  in  tfiis  re.s]»ect  also  was  .Jerusalem  privib^gcd  above  Jamuia,  viz,  that  every 
city  from  whence  .Jerusjilcm  couhl  b<«  seen  and  the  sounding  heard,  which  was  near 
«Dongb,  and  to  which  it  w:is  allowed  to  go  on  the  Sabbath,  might  bound;  bnt  in 
Jamuia  it  was  only  permitted  to  sound  before  the  tribunal  of  justice. — Minhna  Rosh 
kaMhanUf  iv,  2. 

t"Itwasnot  permitted  for  the  jjurpose  of  sounding  the  shofar  on  the  feast  of 
New  Year,  to  go  beyond  the  Sabbatical  limits,  to  remove  a  heap  of  stones  under 
which  a  shofar  is  buried,  mount  a  trc<',  ride  on  any  animal,  or  swim  over  the  waters 
to  get  a  sbofar,  nor  may  he  rut  it  with  anything  that  uuiy  not  be  used,  on  account 
of  transgression  against  the  Sabbatical  rest,  nor  disobey  on  its  account  any  nega- 
tive precept  of  the  law  ;  but  a  pers<m  may,  if  be  choose,  pour  water  or  wine  into  the 
sbofar  to  improve  its  sound.  ('hib1n>u  should  not  be  ])revented  from  sounding,  but 
on  tbe  contrary  it  is  lawful  to  be  occupied  in  teaching  them  to  sound.'' — Miahna 
UoBh  hashanaf  iv,  8. 
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to  assemble  "those  who  are  lost  in  the  land  of  Asshur  and  those  who 
are  outcasts  in  the  land  of  Egypt.''    (xxvii,  13.) 

When  David  removed  the  ark  to  Jerusalem  the  sound  of  the  shofar 
was  heard  in  the  procession.    (II  Samuel,  vi,  15;  I  Chron.,  xv,  2S.) 

It  is  mentioned  along  with  other  musical  instruments  as  a  proper 
accompaniment  of  psalmody.  **  Praise  Ilim  with  the  blowing  of  the  sho- 
far, praise  Him  with  the  psaltry  and  the  harp."  (Ps.,  cl,  3;  cf.  also 
XCVIII,  6.) 

Some  years  ago  I  was  informed  it  had  been  introduced  into  opera  by 
an  Italian  composer,  with  what  success  I  do  not  know, 

WAR   HORN. 

The  most  ancient  use  of  signals  of  any  sort  was  no  doubt  to  apprise 
a  tribe  of  the  coming  of  an  enemy  and  to  call  together  the  clansmen  for 
defense.  Possibly  the  earliest,  certainly  the  most  frequent  use  of  the 
shofar  in  Israel,  was  for  military  purposes. 

The  ancient  Egyptians  used  a  trumpet  for  military  purposes,  but  it 
was  a  long,  straight  metallic  instrument  like  the  Hebrew  ha^^era. 
(Wilkinson,  i,  104f.) 

The  troops  seemed  to  have  marched  to  its  notes.  (Ibid.j  woodcut 
289,  and  Rawlinson,  History  of  Ancient  Egypt,  Vol.  i,  p.  491.) 

The  shofar  could  be  heard  at  a  great  distance.  There  is  an  allifsion  to 
its  loudness  in  Isaiah  (LViii,  1):  "Cry  with  a  full  throat,  spare  not, 
like  the  shofar  lift  up  thy  voice,  and  declare  unto  my  people  their 
transgression,  and  to  the  house  of  Jacob  their  sins." 

It  played  an  important  part  in  the  imposing  demonstration  made 
before  the  walls  of  Jericho.     (Joshua,  vi,  4,  5,  G,  8,  9,  13,  16,  20.) 

When  Gideon  was  filled  with  the  spirit  of  the  Lord  he  assembled 
the  outlaws  who  composed  his  army  by  blowing  the  shofar  (Judges 
VI,  34).  Each  man  carried  one  of  the  instruments  and  the  noise  thereof 
very  materially  contributed  to  the  surprise  of  the  Midianite  army. 
(Judges,  VII,  8,  10, 18,  19,  20,  22.) 

In  the  actual  narrative  itself,  the  shofar  is  not  as  frequently  men- 
tioned as  the  constancy  of  its  use  for  certain  i)nrposes  might  lead  us 
to  expect.  The  infrequency  of  its  mention  is  in  a  way,  liowever,  a  sort 
of  evidence  of  the  frequency  of  its  use.  The  blowing  of  the  bugle  is 
as  regular  a  i)art  of  a  charge  as  the  horses  on  which  tlie  cavalry  is 
mounted.  Its  picturesqueness  wonld  naturally  strike  the  mind  of  a 
l)oet  and  so  the  references  to  the  shofar  in  the  prophetical  books  are 
numerous. 

In  the  following  nineteen  passages  from  the  prophets,  the  shofar 
symbolizes  war: 

**Tell  ye  in  Judah,  and  publish  in  Jerusalem,  and  say.  Blow  ye  the 
shofar  in  the  land:  call  out,  gather  together,  and  say,  Assemble  your- 
selves, and  let  us  go  into  the  fortified  cities."    (Jeremiah,  iv,  5.) 

"My  bowels,  my  bowels!    I  am  shaken,  at  the  very  chambers  of  my 
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Shofars. 


Fig.     1.  Shofar  in  pos^esHion  of  MissKlizabetli  F.  Aaron,  New  York.     (From  a  photo- 
graph of  the  original  drawing,  through  the  courtesy  of  the  Century  Com- 
pany, New  York.) 
2.  Shofar  belonging  to  the   Great  Synagogue,    London.      Kxhibited   at  the 
Anglo-Jewish  exhibition.     (From  a  photograph.)     (Inscribed.) 
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heart;  my  heart  beateth  tuniultiiously  in  iiie;  I  can  not  remain  silent; 
because  the  sound  of  the  shofar  liast  thou  ht^ard,  ()  my  scml,  the  iUarm 
of  war.''    (Jeremiah,  iv,  19.) 

•  "How  long  shall  I  see  the  standard,  hear  the  sound  of  the  shofarf 
(Jeremiah,  iv,  21.) 

"Assemble,  ()  ye  children  of  Benjamin,  to  flee  out  of  the  midst  of 
Jerusalem,  and  in  Thekoa,  blow  the  shofar  and  on  Bethhakkerem  set 
Bet  up  a  fire  signal;  for  evil  is  seen  (coming)  out  of  the  north,  and 
great  havoc."    (Jeremiah,  vi,  1.) 

"Tlien  did  I  set  watchmen  over  you,  (saying)  Listen  to  the  sound  of 
the  shofar.    But  they  said,  We  will  not  listen."    (Jeremiah,  vi,  17.) 

"Saying,  No;  but  into  the  land  of  Egypt  will  we  go,  that  we  may  not 
see  war,  nor  hear  the  sound  of  the  shofar,  and  that  we  may  not  have 
hunger  for  bread;  and  there  will  we  dwell."    (Jeremiah,  xlii,  14.) 

"Lift  ye  up  a  standard  in  the  land,  blow  ye  the  shofar  among  the 
nations.^    (Jeremiah,  Li,  27.) 

"  And  if  he  see  the  sword  coming  over  the  land,  and  blow  the  shofar 
and  warn  the  people."    (P]zekiel,  xxxiii,  3.) 

"And  whosoever  heareth  the  sound  of  the  shofar  and  taketh  no 
warning;  and  the  sword  (*ometh,  and  taketh  him  away,  his  blood  shall 
be  upon  his  own  head."    (P]zekiel,  xxxiii,  4.) 

"  The  sound  of  the  shofar  hath  he  heard,  and  he  hath  taken  no  warn- 
ing; his  blood  shall  be  upon  him.  But  h<ad  he  taken  warning  he  would 
have  delivered  his  soul."    (Ezekiel,  xxxiii,  5.) 

"But  if  the  waUrhman  see  the  sword  coming,  and  blow  not  the  shofar 
so  that  the  people  be  not  warned,  and  the  sword  cometh,  and  taketh 
away  from  among  them  some  person,  this  one  is  taken  away  for  his 
iniquity;  but  his  blood  will  1  requin^  from  the  watchman's  hand. 
(Ezekiel,  xxxiii,  G.) 

"Blow  ye  the  shofar  in  (lib'ah,  the  trumpet  in  Kamah;  blow  the  alarm 
at  Beth-aven.    (The  enemy  is)  after  tiiee,  ()  licnjamin."     (llosea,  v,  8.) 

"Set  the  shofar  to  thy  mouth.  (Let  the  enemy  come)  like  the  eagle 
against  the  house  of  the  Lord;  because  they  have  transgressed  my 
covenant,  and  against  my  law  have  they  trespassed."  (Ilosea,  viii,  1.) 

"  Blow  ye  the  shofar  in  Zion,  and  sound  an  alarm  on  my  Holy  Mount; 
let  all  the  inhabitants  of  the  land  tremble;  for  the  day  of  the  Lord 
cometh,  for  it  is  nigh."    (Joel,  ii,  1.) 

"And  1  will  send  a  lire  against  IVIoab,  which  shall  dev<mr  the  palaces 
of  Keriyoth;  and  Moab  shall  die  in  the  tumult,  in  the  shouting,  amidst 
the  sound  of  tln^  shofar,"    (Amos,  n,  2.) 

"  Shall  a  shofar  be  blown  in  a  city  and  the  iieople  not  become  afi'aid  ? 
Shall  there  be  evil  in  a  city,  and  the  Lord  have  not  done  it."  (Amos, 
III,  6.) 

"A  day  of  the  shofar  and  alarm,  against  the  fenced  cities,  and 
Ugainst  the  high  battlements."     (Zephaniah,  i,  10.) 

**With  impatient  noise  and  rage  lu*  hoi h) wet h  (with  his  hoof)  the 
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ground,  and  keepeth  not  quiet  when  the  shofar's  voice  (is  heard).!" 
(Job,  xxxix,  24.) 

OTHER   USES. 

From  tbe  Talmud  we  learn  that  the  use  of  the  ahofar  as  a  note  of 
alarm  of  war  was  transferred  to  other  seasons  of  danger  and  distress.. 
Famine,  plague  of  locusts,  and  drought  (Mishna  Taanith,  i,  6)  occasioned! 
the  blowing  of  the  shofar. 

The  shofar  was  employed  at  the  public  ceremony  of  excommunica- 
tion.*    (Wetzstein,  p.  G7.) 

A  very  curious  use  of  the  ahofar  in  later  times  was  in  funeral  cere- 
monies (Wetzstein,  p.  67).    I  agree  with  Wetzstein  that  this  use  of 
the  instrument  is  quite  apart  from  the  usual  Semitic  custom  and  was. 
probably  borrowed. 

As  a  signal  instrument  of  war  it  had  various  uses,  possibly  accord- 
ing to  the  note  that  was  blown.    It  was  the  signal  for  going  out  to- 
battle,  for  the  amKmncement  of  a  victory,  and  for  a  recall  of  the  troops.. 

It  was  with  the  shofar  that  Ehud  assembled  the  people.    "And  it. 
came  to  pass,  when  he  was  come,  that  he  blew  the  shofar  on  the  moun- 
tain of  Ephraim,  and  the  children  of  Israel  went  down  with  him  from: 
the  mountain  and  he  before  them."    (Judges,  iii,  27.) 

"And  again  there  happened  to  be  a  worthless  man,  whose  name  was 
Sheba,  the  son  of  Bichri,  a  Benjamite,  and  he  blew  the  shofar  and 
said,  'We  have  no  part  in  David,  nor  have  we  any  inheritance  in  the 
son  of  Jesse;  every  man  to  his  tents,  O  Israel.'"    (11  Samuel,  XX,  1.) 

Isaiah  refers  to  this  use  (xviii,  3)  :t  "All  ye  inhabitants  of  the  world, 
and  dwellers  on  the  earth,  when  the  ensign  is  lifted  upon  the  moun- 
tains, see  ye;  and  when  the  shofar  is  blown,  hoar  ye." 

When  Jonathan  had  defeated  the  Philistines  in  Geba,  "  Saul  blew 
the  shofar  throughout  all  the  land,  saying.  Let  the  Hebrews  hear,'' 
(I  Samuel  xiii,  3,),  and  thus  become  acquainted  with  the  victory. 

It  announced  the  end  of  the  struggle  between  Abner  and  Joab  which 
succeeded  the  death  of  Saul.    (II  Samuel,  ii,  28.) 

After  the  death  of  Absalom,  which  reiiUy  ended  the  revolt  against 
David,  Joab  blew  the  shofar  and  the  people  returned  from  pursuing 
after  Israel.    (II  Samuel,  xviii,  10,  c/.  also  II  Samiu^l,  xx,  22.) 

The  shofar  was  employed  to  announce  the  coronaticm  of  a  king. 
This  may  be  considered  but  a  feature  of  its  use  for  military  purposes, 
since,  as  some  of  the  passages  abont  to  be  (quoted  show,  the  coronation 


'III  Siinhedritit  7  1».,  wo  read  :  "Rab  Huna  wlini  about  to  hold  court  wa»  acctiBtomed 
to  ask  for  the  impliMuentH  oi'liis  trade :  a  rod,  a  Htrap.  a  shofar,  aiid  a  saudal.''  The 
shofar,  remarks  Uaslii,  wan  fur  use  at  an  excomiiiuDication. 

tNakdreh  Khaueh,  a  rotk  uear  Handatnir,  in  Persia,  is  so  called  (acM'ordingto  tra- 
<litiou)  because  at  the  sound  of  drums  and  truMi])ets  the  Avorkuun  en^ifaged  on  the 
waUs  aod  dikes  in  the  neijjrhborhood  assembled  there  to  receive  their  wages  and 
provisiou.    (Ousely,  u,  186.) 
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of  the  king  and  the  annoiinconiont  of  his  victory  over  some  other  tribe 
or  faction  were  one  and  the  same  event. 

When  Absalom  was  engaged  in  tlie  revolt  against  his  father  he  sent 
spies  among  all  the  tribes  of  Israel  announcing  his  intentions  and  in- 
forming them  tliatwiien  tliey  heard  the  shofar  souude<l  they  might  say 
that  he  had  become  king.     (II  Samuel  xv,  10.) 

In  the  directions  given  with  regard  to  the  coronation  of  Solomon  the 
use  of  the  shofar  is  expressly  mentioned  (1  Kings,  i,^  and  39),  and  its 
sound  aifright^^'d  Adonijah  and  guests  at  their  banquet.  (I  Kings,  i, 
41.) 

The  overthrow  of  the  house*  of  Ahab  and  the  coronation  of  Jehu 
were  prm'laimed  in  the  same  way.     (II  Kings,  ix,  13.) 

ETYMOLOGY. 

The  etymology  of  shofar  is  not  at  all  clear.  Gesenius  derived  it 
from  the  stem  sha/tfr  '•  to  be  bright,  clear,  beautiful — possibly  on  a<*- 
count  of  its  clear  stmnd,-'  but  this  is  hardly  satisfactory.  The  editors 
of  the  eleventh  edition  of  Gesenius  retain  the  same  explanation.* 

Nothing  can  be  learned  from  Arabic  saMiirA  This  is  simply  bor- 
rowed from  the  Talmudic  form  kippura  or  kippur^  the  b  in  Arabic}  lepre- 
senting  the  Ib^brew  p,  as  the  Arabic  possesses  no  ]>,  but  only  f.^ 

The  trumpet  now  used  by  the  Arabs  of  Asia  Mincn*,  which  they  call 
ieifuVy  is  a  metallic  instrument.  It  is  possible,  however,  that  the  word 
was  originally  api)Hed  by  the  Arabs  to  an  instrument  of  horn. § 

The  Arabian  Jews  called  the  shofar  mafnr.  \Ve  may,  however,  get 
Home  light  irom  Assyrian.  i| 

According  to  Stadt*  (Grannnar,  ])ar.  21. Sr/)  the  H(»brew  shofar  stands 
for  a  form  nuppar,  and  exactly  this  form  has  l)ccn  found  in  Assyrian. 
In  a  cuneiform  list  of  animals  (11  Hawlinson,  A'l,  i\  cd)  we  tind,  following 
iitudu^  **iie  goat,"  the  word  kuppnru^  which  is  accordingly  th<i  nanu^  of 
an  animal,  ])OSsibly  of  the  goat  order.     Th(»  word  also  o<*curs  in   a 


•They  k:i V  pjiri'iitbt'ticjilly  that  tlio  kIioI'ui*  Avas  tin-  shapo  of  a  horn  au<l  iwHxibltj 
made  of  horn. 

tWetzstoiii,  ]i.  71*,  ]»ro|iosrK  an  Arabic  rtynnilo^^y ;  hij'ra  and  nafir  in  Arabic  mean 
edgu  or  coiner,  and  it  is  ]»ro1iably  Iiis  idea  tliat  tbey  bear  the  same  rtdat ion  to  shofar 
iliat  corner  bears  to  Latin  vonm.  Tl:e  late  I'rof.  de  La^^anh'  compared  shofar  with 
Armenian  >^lnli,iii  {.irmu  im ht-  >^lu(liin,  p.  117,  No.   ItJIK^l). 

tCf,  Sienrinuiid  Fraeniv(d,  />ir  .inimainrlicn  Freimlwurter  im  .Irahisihcn.  LoydcH^ 
J888,  p.24. 

^  Seo  Mnsical  InstrninentK  and  tinir  Honn'S,  by  Mary  K.  Hrown  and  Williaiu 
AdaniH  lirowu  (New  York.  ISSS),  p.  IIMI.  It  is  principally  interestinjj:  becantu'  it 
reneniblos  tiie  ininqn'i  plascd  l»y  an  Assyrian  \>arrior  on  a  bas-ndief<d' Nineveh  and 
the  Hebrc\>  frnnipei  n^prcM-nied  on  tlie  arcdi  of 'j'itns  at  KNnin*.  This  latter  is  not 
identical  with  tbesbot'ar;  it  is  the  sti;n«;bt  nietallir  trnnipit  or  harorrra  which  is 
represented  on  tbe.  arcii  of  Tilns  i  Kn;;el.  p.  LM  i. 

\\Vt.  Delit/scii.  I'rn!vf/oim  im  uHv-i  iicuni  Uchrainch'Jramaimhrn  florhrburhv**  zuni 
Alien  Ttstamint,  Leipzi«i,  iSStj,  p.  i2o. 
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l)ilin^ual  incantation  (V  Eawlinson,50, 47-49ft)  describing  the  action  of 
the  disease  called  asakku.  The  passage  reads:  turdha  ina  qaqqadiiu  u 
•qarnisu  i^qahU^  atuda  M'ppar  mdi  mppartdsunu  iggahity  ^^  the  mountain 
goat  by  its  head  and  horns  it  seizes,  the  he  goat,  the  sappar  of  the 
mountain,  by  its  s  ippartu  it  seizes.^'  Here  happartu  undoubtedly  means 
"hom,'^  being  the  feminine  form  used  in  Semitic  to  denote  lifeless  objects 
((Gesenius,  Grammar,  par.  107,  3,  a) ;  the  conclusion  would,  therefore,  be 
that  the  shofar  is  so  called  because  it  was  originally  made  of  the  horn 
of  the  species  of  goat  called  sappar.^  The  Hebrew  shofar  corresponds 
to  Assyrian  iappartu,  it  being  worthy  of  notice  that  shofar,  although 
not  possessing  the  fem|nine  termination  in  the  singular,  always  makes 
A  feminine  plural. 

In  the  discussion  on  the  Wetzstein  paper  Mr.  Ilartmann  suggested 
that  the  i)eculiar  shape  of  the  horn  given  to  it  artificially  was  intended 
to  imitate  the  shape  of  the  horn  of  some  wild  animal,  possibly  the  wild 
sheep  ((his  cyprias) ;  not  that  1  apprehend  that  the  suggestion  is  exactly 
correct^  since,  as  will  be  seen,  the  shape  is  not  uniform.  The  suggestion, 
however,  that  the  horn  was  not  that  of  a  domesticated  animal,  but  of  an 
animal  more  diflficult  to  get,  seems  to  have  a  certain  inherent  probability. 

Wetzstein  is  of  the  ox)inion  that  the  use  of  the  ram's  horn  may  have 
been  borrowed  by  the  Israelites  and  goes  back  to  a  people  who  were 
engaged  solely  in  the  care  of  sheep.  By  these  it  was  used  as  a  signal 
of  alarm. 

SIMILAR  INSTRUMENTS. 

Various  ancient  and  modern  nations  have  used  the  horns  of  animals 
for  wind  instruments.  The  following  specimens  are  preserved  in  the 
collection  of  musical  instruments  in  the  U.  S.  National  Museum. 

At  the  time  of  the  Festival  of  the  Prophet  the  Berbers  use  a  horn 
which  consists  of  two  rams'  horns  joined  at  the  ends  and  provided  with 
metal  mouth-pieces.  This  instrument  is  now  called  zamr.  The  speci- 
men belongs  to  the  National  Museum  and  was  collected  by  Mr.  Taloott 
Williams. 

The  Shringa,  "an  ancient  outdoor  wind  instrument  of  the  horn 
species.  It  is  commonly  known  as  the  Indian  horn.  It  was  the  favor- 
ite instrument  of  the  Hindu  god  Siva."  It  is  a  common  ox  or  buffalo 
horn  of  dark  color,  scrapcnl  and  polished,  the  tip  cut  oit'  and  the  em- 
bouchure enlarged  and  shaped  with  a  hot  iron.  It  is  12J  inches  in 
length  and  the  diameter  varies  from  five-eighths  to  2^  inches.  In  form 
it  ditlers  in  nowise  from  the  sliofar.     (PI.  xcvii,  Fig.  4.) 

The  IJmlmrhi,  also  known  as  tlie  Ponza^  Apxniza^  and  Oukpwe^  an  Afri- 
can trumpet  or  war  horn  made  of  an  elephant's  tusk,  the  natural  cavity 


*  Baron  von  Korif,  in  the  discinssion  of  Wetzstein's  jiaper,  asserted  that  the  goat 
horn  was  still  nsed  for  making  shofars  by  the  .lows  of  Poland.  If  this  stateiuent  be 
correct  it  would  point  to  a  tradition  more  ancient  than  that  contained  in  the  Jewiah 
liturgy. 
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foriniug  the  bore  of  the  horn.  (IM.  xcvii.  Fig.  10.)  Tlie  einbouehiire  is 
formed  on  the  inner  or  concave  sideof  the  tnsk,  the  ivory  being  work<Ml 
away  so  as  to  le^ive  a  projecting  mouthpLe(;e  .*i§  inches  h)ng,  IJ  inches 
wide  and  one-half  inch  high.  Tlie  instrument  itself  is  21 J  inches  h)nj<:; 
the  diameter  tapers  from  3:^  by  3f  to  tliree-fonrtlis  of  an  indi.  It  is  made 
by  the  Palla  Balla  negroes  of  the  Lower  Congo. 

African  war  horn  made  of  elephant's  tusk,  rudely  carv<»d  about  the 
mouth  hole  and  smaller  end.  It  is  suspended  by  a  cord  of  human  luiir 
Beiiuit.  The  natural  cavity  forms  the  bore  of  the  horn.  The  embomth- 
oreismade  in  the  concave  side  of  the  horn  aiul  is  elliptic  in  shape. 
The  instrument  is  20  inches  long,  the  diameter  of  the  bell  being  3^ 
inches.  There  are  four  other  war  horns  of  elephant's  tusks,  made  in 
various  parts  of  Africa,  which  do  not  differ  in  form  from  the  specimens 
described  above.  :|p 

The  natives  of  Sumatra  use  a  trumpet  made  of  the  horn  of  a  cow.* 

The  earliest  metal  trumpets  were  constructed  on  the  same  principle 
as  the  shofar,  and  in  some  cases  the  form  of  the  instrument  is  plainly 
a  copy  of  some  natural  horn.t 

In  one  of  the  smaller  mounds  at  Tello,  M.  de  Sarzec  discovered  a 
fragment  of  a  large  bronze  statue.  **  It  was,"  he  says,  *'a  life  sized 
balPs  horn  of  bronze  plating,  mounted  on  a  wooden  frame,  but  the 
wood  was  carbonized  by  tin*  action  of  fire." 

There  is  a  Siamese  engraved  copper  horn  in  the  U.  S.  National 
Museum  shaped  like  a  butfaio  horn.  (PI.  xovir,  Fig.  5.)  The  British 
Museum  possesses  a  bronze  Ktruscan  cornu  (engraved),  coiistructed  on 
the  same  princix>le  (Kng(»l,  j).  33).  Of  similar  pattern  was  the  tuba. 
Both  the  cornu  and  the  tuba  were  employed  in  war  to  convey  signals 
(ibid.y  p.  36). 

The  Greeks  had  a  curved  horn,  kvras^  made  of  brass,  and  a  straight 
horn,  salpinx^  ex<;lusiv(*ly  used  in  war  {ibid,,  p.  32).  Trumpets  are 
often  mentioned  bv  writers  who  have  recorded  the  manners  and  cus- 
toms  of  the  Indians  at  the  time  of  the  discovery  of  America  {ibld.^ 
p.  67).  No  specimen  of  such  trumpets  have  so  far  been  discovered 
among  North  American  aboriginal  remains.  A  wooden  wind  instru 
ment  is  in  use  siniong  the  Oarvadoo,  an  Indian  tribe  in  Brazil.  "With 
this  iieojdc  it  is  the  custt>m  lor  the  chief  to  give  on  his  war  trumpet 
the  signal  for  battle,  and  to  continue  blowing  as  hmg  as  he  wishes  the 
battle  to  last-'  {ibid.,  p.  09). 

The  metallic  descendant  of  tlie  Indian  bntl'alo  horn,  the  Hhrin(ja,  men- 
tioned above,  is  the  rann  nhrintja,  an  outdoor  instrument  made  of  cop- 
per, formerly  used  in  military  and  now  iuiiv(Tsally  in  religious  pro- 
cessions thnuighout  India,  both  by  Hindus  and   Mohammedans,  the 


*  IntlonesUiifOder  dicJntfchi  des  mala  y  inch  en  Archijwlj  von  A.  HuHtiaii.  ill.  lAeferumj. 
Sumatra  und  XachharHvhuj'i ,     linlin.  1SK6.  PI.  ii.  No.  .">. 

tHnbelou:  Manual  of  Oriental  JntiquitieSf  p.  37;  Jitrue  arvhtoloyique,  18S3  (3* 
■Me,  t.  II),  PI.  XX. 

H.  Mis.  114,  pt.  2 29 
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performers  usually  being  Hindus  of  the  lower  c«aste.  I\\  the  villages 
of  southern  and  central  India  the  watchmen  blow  it  at  sunset  and  at 
certain  hours  of  the  night,  like  the  (lerman  naehticiichter.  In  large 
cities  a  horn-blower  is  always  attached  to  the  police.  There  is  seldom 
a  guard  or  detachment  of  native  irregular  troops  without  one.  It  is 
employed  in  all  processions,  tt^mple  services,  marriages,  and  other 
festive  occasions,  and  at  funerals.* 

Another  trumpet  of  the  same  class  is  the  kurna, .  used  chiefly  in  reli- 
gious processions,  or  in  festivals  in  honor  of  local  divinities.  Only 
Brahmins  and  persons  of  a  certain  rank  are  permitted  to  use  the  kuma. 
It  is  esteemed  by  all  Brahmins  to  be  the  most  ancient  instrument  of 
music  in  existence,  and  the  sound  of  it  to  be  especially  pleasing  to  the 
gods  in  various  particular  ceremonies  and  at  solemn  parts  of  the  sacri- 
fices (Cf.  Ibid.  loc.  cit.). 

CONCLUSIONS. 

In  conclusion,  the  following  deductions,  which  seem  to  be  legitimate, 
are  drawn,  though  all  are  not  advanced  with  ecjual  confidence: 

(1)  The  oldest  wind  instrument  used  by  inland  peoples  was  the  horn 
of  an  animal,  with  a  natural  cavity,  and  a  mouth])iece  formed  by  cutting 
ott'  the  end.    Horns  which  required  hollowing  c^me  later  into  use. 

(2)  These  horns  were  originally  used  as  signals  in  time  of  danger 
a;nd  for  making  announcement^^  in  general. 

(3)  Many  of  these  important  announcements  had  a  religious  charac- 
ter. The  antiquity  of  the  instrument  caused  its  permanent  adoption 
for  sacred  purposes. 

(4)  The  shofar,  speaking  especially  of  the  instrument  of  that  name, 
was  originally  a  wind  instrument,  made  of  the  horn  of  a  wild  goat.  It« 
sacred  character  may  be  connected  with  sacrificial  use  made  of  the 
goat. 

(5)  The  etymology  of  the  word  is  to  be  sought  in  the  Assyrian  «lap/>ar, 
a  species  of  wild  goat;  mppariu  (the  feminine  form)  meant  originally 
the  horn  of  the  sappar,  and  it  may  afterwards  have  been  used  for  horn 
in  general. 

Tribes  dwelling  near  the  sea  used  shells  for  the  same  purpose.  Bib- 
lical Hebrew  possesses  two  other  words  for  the  horn  of  some  special 
animal,  qercn  and  yohel,  which  were  originally  applied  to  animals.  It 
is  interesting  in  this  connection  that  Hebrew  qeren,  Latin  cornu,  and 
English  horn  are  all  used  both  for  a  wind  instrument  and  for  the  horn 
of  an  animal. 


'C/.  ('a])t.  Mt'jMlowft  Taylor.     Procccdiugs  uf  the    Royal    Irish   Actulemy,  Vol, 
IX,  1*1.1,  p.  110. 


THE  CRUMP  BURIAL  CAVE. 

(BLOUNT  COUNTY,   ALABAMA.) 


By  Frank  Bukn8«  U.  S,  Geological  Survey, 


This  cave  was  discovered  in  the  summer  of  1840,  by  Mr.  James  IS'ew- 
man  and  some  of  liis  friends  while  hunting.  It  is  located  on  the 
banks  of  the  southern  branch  of  the  Warrior  Biver,  in  Murpheys  Val- 
ley, Blount  county,  Alabama,  and  is  in  the  steep  limestone  cliffs  where 
the  river  entered  a  gorge  and  left  the  valley.  The  entrance  to  the 
cave  was  about  400  feet  above  the  stream  and  50  feet  below  the  plateau 
above.  The  opening  into  the  cave  was  so  small  that  a  man  could 
scarcely  crawl  into  it.  Procuring  lights,  the  hunters  entered  the  cave. 
They  found  it  perfectly  dry,  the  air  pleasant  and  cool,  Sk^d  the  rooms 
sufficiently  large  to  accommodate  the  rather  large  party  of  young  men. 
A  short  distance  from  the  entrance  was  a  room,  which  proved  to  be  a 
"burial  cave"  of  the  aborigines.  They  found  eight  or  ten  wooden 
coffins  of  black  and  white  walnut,  hollowed  or  cut  out  of  the  solid, 
after  the  fashion  of  the  "  dugout"  canoe.  The  coffins  were  sent  to  the 
Smithsonian  Institution,  where  they  have  been  restored  as  far  as  pos- 
sible, and  are  now  exhibited  in  the  department  of  prehistoric  anthro- 
pology. Eight  have  been  restored,  and  there  are  in  addition  many 
parts  of  coffins.  The  coffins  are  about  7J  feet  long,  14  to  18  inches 
wide,  2^  inches  thick,  and  6  or  7  inches  deep.  They  have  been  hol- 
lowed out  by  fire,  aided  by  stone  or  copper  chisels,  or  hatchets.  Traces 
of  the  use  of  both  implements  are  to  be  seen  on  the  inside.  The  ends 
are  open,  as  shown  in  Fig.  1  of  the  accompanying  plate.     (PI.  ci.) 

In  proximity  to  the  coffins  were  twelve  or  fifteen  human  skulls,  and 
also  a  large  number  of  human  bones.  These  were  scattered  around, 
showing  that  there  had  been  disturbance  after  burial,  whether  by 
beasts  of  prey  or  otherwise  could  not  be  determined.  If  there  were 
bones  of  other  animals,  it  was  not  observed  or  not  reported. 

There  were  five  or  six  wooden  trays — one  was  secured  and  sent  to  the 
Smithsonian  Institution.  It  is  18  inches  long,  12  inches  wide,  1 J  inches 
thick  at  the  bottom,  reduced  to  thin  edges  at  the  top,  and  3  inches  deep. 
Also  six  small  wooden  bowls,  a  fragment  of  one  only  haiug  secured. 
Scattered  about,  but  near  the  skeletons  and  coffins,  were  found  the 
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following  objects  :  About  200  pounds  of  galena,  some  of  tlie  larger 
pieces  being  rudely  grooved,  similar  to  the  aboriginal  stone  axes  and 
mauls,  as  though  for  warclubs — vasne-teteH  ;  a  number  of  arrow  and 
spear  heads  and  other  relics  ;  a  small  copper  hatchet,  a  copper  chisel 
about  5  inches  long,  and  about  twenty  copper  ornaments,  most  of  these 
having  small  holes  drilled  as  though  for  suspension  ;  six  or  seven  large 
shells  ( Ftilgar  cariva) ;  some  shell  disks  and  beads  and  pieces  of  wooden 
matting  about  6  inches  square,  made  of  bark  or  cane  and  much  de<5aye<l. 
One  of  the  copper  chisels  and  some  of  the  galena  were  in  one  of  the 
coffins. 

The  opening  of  the  cave  was  enlarged,  and  became  a  place  of  some 
celebrity,  being  visited  by  the  citizens,  neighbors,  guests,  etc.,  who 
carried  away  such  things  as  suited  their  fancy.  The  skulls  were  car- 
ried away  by  doctors,  and  the  beads  were  ai)propriated  by  the  children, 
while  others  broke  up  the  galena  and  carried  it  away  for  the  porpoBe 
of  making  bullets. 

The  cave  remained  in  this  condition  for  twenty  or  more  years.  Dur- 
ing the  wai*  for  the  suppression  of  the  rebellion,  the  cave  was  excava- 
ted for  saltpeter,  and  was  also  a  hiding-place  for  refugees.  The  ooffius 
were  badly  damaged,  as  is  shown  by  their  present  condition,  but 
fortunately  were  not  destroyed.  How  they  could  have  escaped  use  as 
firewood  is  scarcely  imaginable. 

The  late  Rev.  William  Crump  owned  the  land  on  which  the  cave  was 
situated,  and  from  whom  it  takes  its  name,  and  his  family  still  owns  it. 
They  had  in  their  possession  a  few  years  ago,  a  number  of  copper 
objects,  a  few  stone  implements,  and  two  of  the  large  shells,  one  of 
which  was  used  at  the  blacksmith  shop  for  pouring  water  on  hot  iron. 
I  made  effort  to  obtain  these  relics,  but  failed.  They  permitted  me  to 
visit  the  cave  and  collect  the  coffins  and  pieces  there,  which  I  hauled 
a  distance  of  30  miles  to  the  railroad,  and  shipped  them  to  the  Na- 
tional Museum.  I  spent  some  time  on  different  occasions  in  visiting 
this  cave  and  talking  to  Mr.  James  Newman  and  others  who  discov- 
ered the  cave,  and  obtained  from  them  the  facts  which  T  have  here  re- 
corded and  whic'h  I  regard  in  every  way  as  reliable.  That  the  cave 
was  a  very  old  burial  place  is  undeniable. 

There  is  a  small  mound  at  the  foot  of  the  bluff  in  the  narrow  river 
bottom,  and  around  it  a  number  of  relics  have  been  plowed  up,  one 
of  which  was  a  "stone  wheel"  with  a  groove  around  it,  probably  used 
as  part  of  a  mfichino  for  drilling  holes  in  stone  and  copper. 

About  five  miles  north  of  the  ('rump  Cave,  on  the  mountain  of  lime- 
stone just  beneath  the  overhanging  cliff  of  Millstone  Grit,  I  found  and 
forwarded  to  the  Museum  an  Indian  ladder  which  stood  against  the 
precipice  and  had  been  used  to  mount  or  climb  up  to  what  the  people 
call  a  "rock  house,"  L  c,  a  large,  roomy,  dry  place  under  overhanging 
chfts  of  stone,  probably  used  like  the  cave,  for  burial  purposes.  This 
ladder  is  the  trunk  of  a  cedar  tree  about  8  inches  in  diameter,  is  about 
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14  feet  long,  has  7  or  8  steps,  18  or  19  iiichlds  ap<irt,  made  by  cuttiug 
nto  the  tree  a  scarf  about  6  inches  high  and  2  inches  deep.  Near  the 
foot  of  the  latlder,  but  out  in  the  open  air,  was  a  rock  mound  of  good 
size,  from  which  some  relics  had  been  dug  by  parties  hunting  for 
buried  Indian  money. 

There  are  many  such  houses  in  the  coal  measures,  and  they  were 
used  by  the  aborigines  4is  dwelling  or  burial  places.  I  have  found 
human  bones,  and  in  one  instance  some  beautiful  arrow-heads,  in  a 
number  of  such  places  among  the  mountains.  The  aborigines  would 
lay  their  dead  away  in  rock  crevices  in  wild  and  retired  spots,  and 
cover  them  with  stones  enough  to  protect  them  from  wild  animals  and 
leave  them  in  the  "Eternal  Silence.''  .1  have  in  some  instances  sent 
the  bones  to  the  Museum;  in  other  cases  I  left  them  undisturbed,  t 
have  walked  many  miles  for  the  purpose  of  making  similar  investiga- 
tions through  the  country  formerly  belonging  to  the  Creeks  or  Musco- 
gees,  when  it  was  impossible  to  ride  and  dangerous  even  to  walk. 

In  the  year  1881 1  visited  the  site  of  a  former  Creek  Indian  village 
in  Brown's  Valley,  Marshall  County,  Ala.  This'  was  a  village  of 
friendly  Creeks.  They  had  helped  (5^en.  Jackson  in  the  war  against 
their  countrymen,  and  after  peace  was  made,  he  removed  and  settled 
them  on  lands  of  the  Cherokees  until  they  were  sent  west  of  the  Mis- 
sissippi. The  early  settlers  told  me  that  when  one  of  the  Creeks  died, 
they  buried  him  in  a  corner  of  one  of  the  huts  or  wigwams,  which  in 
this  village  were  small  houses  made  of  logs  after  the  manner  of  the 
white  settlers,  and  that  when  a  person  was  buried  in  each  comer  of  a 
hntj  it  was  pulled  down  and  removed  to  another  spot.  I  had  no  means 
of  verifying  this  report.  In  the  Cherokee  country  they  buried  their 
dead  in  caves  in  some  instances,  but  generally  in  the  ground,  like 
Americans. 

Remarks  by  Mr.  Thomas  Wilson. — While  this  method  of  coflfin 
birrial  was  unusual,  if  not  unknown  in  the  United  States,  yet  there 
were  similar  burials  among  the  prehistoric  peoi)les  of  other  countries. 
In  the  center  of  one  of  the  display  rooms  in  the  great  Prehistoric  Mu- 
seum at  Copenhagen  stand  two  coffins,  similar  in  appearance  to  those 
just  described,  made  of  the  cloven  and  hollowed  trunk  of  an  oak  tree 
(PI.  CI,  Fig.  2).  One  came  from  Treenhoi  and  the  other  from  Borum- 
Eshoi,  Denmark.  One  contained  the  body  of  a  man;  the  other  that  of 
a  woman.  The  skeleton  of  the  man  had  crumbled  awav;  that  of  the 
woman  was  well  preserved.  From  the  remains  of  the  clothing  they 
have  been  able  to  reconstruct  the  garment  of  that  period  (PI.  ci, 
Fig.  3).  The  material  was  wool,  which  had  been  closely  spun,  and 
was  of  the  color  known  in  the  United  States  as  ** butternut";  whether 
that  was  tht*  original  color,  or  whether  it  had  been  changed  by  contact 
with  the  oak  coffin,  was  not  determinable.  The  garments  consisted  o* 
a  high  cap,  a  wide,  roundly  cut  mantle,  a  sort  of  tunic,  pieces  of 
wool  whi(;h   had   probably  covered  the  legs,  while  at  the  feet  were 
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remains  of  leather  or  skin,  which  had  possibly  been  shoes.  The  cap 
was  without  a  visor,  and  it  and  the  garment  were  covered  with  a  pro- 
jecting knotted  thread,  which  hung  down.  The  tunic  was  kept  together 
with  a  long  woolen  belt,  which  went  twice  around  the  waist,  was  knotted 
in  front,  and  the  two  long  ends  hanging  down  were  decorated  with 
fringe.  At  his  left  side  lay  a  bronze  sword  in  a  wooden  sheath  lined 
with  skin.  At  the  foot  was  a  round  wooden  box  containing  a  smaller 
box  of  the  same  kind,  which,  in  its  turn,  contained  an  extra  woolen 
cap,  a  horn  comb,  and  a  bronze  razor.  The  bodies  in  both  burials  were 
wrapped  in  cow-hide.  The  woman's  coffin  contained  a  bronze  fibula,  or 
safety  pin,  a  bronze  dagger  with  a  horn  handle,  a  spiral  finger  ring, 
two  bracelets,  a  torque,  and  three  round  and  beautifully  decorated 
bronze  belt  plates  of  different  sizes,  with  points  projecting  in  the 
middle. 

There  is  in  the  National  Museum  a  square  of  the  same  cloth  fi*om 
a  similar  burial,  obtained  by  myself  at  Frederichsund,  a  detail  of 
which,  the  fiber  and  mode  of  weaving,  can  be  seen  as  shown  in  Fig.  3 
of  the  plate.  In  these  cases  the  coffins  were  different  from  those  at 
Crump's  Burial  Cave,  the  corresponding  upper  half  of  the  tree  trunk 
having  been  hollowed  out  and  serving  as  a  coffin  lid. 

The  London  Chronicle  (1767)  report^s  the  opening  of  a  mound  (barrow) 
near  Wareham,  Dorsetshire,  wherein  was  found  a  human  burial  in  the 
hollowed  trunk  of  an  oak  tree.  The  bones  were  wrapped  in  a  covering 
of  deer  skins  sewn  together.  And  here  was  found  what  was  consid- 
ered a  piece  of  gold  lace  wrought  into  lozenge  pattern.  (Mrs.  Bury 
PaUister,  History  of  Lacey  p.  3.)J 
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By  Thomas  Wilson,  CuraUtr  of  PrehiHioric  Anthropology. 


The  National  Museuin  lias  become  possessed  of  an  extensive  aeries  of 
minute  chipped  stone  implements  from  India.  They  were  collected  by 
Mr.  A.  C.  Carlyle,  formerly  of  the  Archa^ologic  Survey,  in  the  Viudhya 
hills  or  mountains  in  central  and  north-western  India.  They  were  ob- 
tained through  the  assistance  of  Mr.  Charles  Seidler,  of  London.  The 
series  comprises  every  condition  of  the  implement,  from  the  rude  mate- 
rial, the  nucleus  or  core,  the  flake — sometimes  rude,  oft^n  quite  symmet- 
rical— and  so  on  through  the  various  steps,  until  is  reached  the 
finished  chipi>ed  implement  of  every  form.  Their  peculiarity,  differing 
from  other  prehistoric  implements,  is  their  remarkably  small  size.  The 
cores  themselves  are  rarely  more  than  an  inch  and  three-quarters  iu 
length,  and  the  blades  are  rarely  more  than  an  inch  and  a  quarter  or 
an  inch  and  a  half— the  majority  of  them  are  not  more  than  an  inch,  while 
the  finished  specimen  is  frequently  not  more  than  five-eighths  of  an 
inch  in  length.  Needless  to  say  that  all  these  flakes  are  of  extreme 
thinness.  The  finished  implements  are  of  various  forms — slim,  almost 
needle-like,  triangular,  with  a  base,  convex,  straight  or  concave,  quad- 
rilateral, trapezoid,  rhomboidal;  while  the  most  delicate  and  finely 
finished  are  in  the  form  of  a  crescent. 

Tliese  various  shapes  are  indicated  in  the  figures  on  the  accompanying 
plates,  and  the  numbers  of  each  kind  belonging  to  the  collection  will  be 
given  in  the  list  at  the  end  of  this  paper.  Plate  cri  represents  some  of 
the  implements  by  photograph.  There  is  a  marked  ditterence  between 
the  two  edges  of  the  crescents.  The  crescent  edge  is  thick  and  has  been 
worked  in  to  its  present  shape  by  the  secondary  chipping  of  the  most 
minute  kind,  while  the  straight  edge  is  the  cutting  edge,  sharp  and  thin. 
Just  as  it  comes  from  the  nucleus,  and  is  without  any  secondary  chip- 
ping. The  material  comprises  all  the  variety  of  silicious  rock  jasper, 
chert,  horn-stone,  flint,  agate,  and  chalcedony;  some  of  them  are  rare 
and  fine  specimens.  They  belong  to  the  neolithic  period,  although  they 
are  something  new  to  its  culture.  The  whole  series  bears  the  same  im- 
press. The  similarity  of  form  and  mode  of  manufacture,  and  their  be- 
ing found  in  the  same  general  locality,  is  evidence  showing  the  same 
intention  on  the  part  of  the  makers,  although  we  are  quite  in  the  dark 
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as  t4>  what  that  iuteiition  was.  All  varieties  of  small  iiuplements  were 
found  by  Mr.  Carlyle  in  tb(M*aves  and  rock-sbelters  among  the  Vindliya 
bills  in  places  didicult  of  access  and  unknown  to  the  ordinary  traveler. 
Some  of  tbem  were  found  in  the  alluvium  at  the  month  of  the  cave, 
where  they  bad  been  washed  out  and  were  caught  in  slight  ledges  of 
the  rock,  after  the  fashion  of  washed  gold  in  the  rocking-cradle.  Within 
the  caves  they  were  found  in  the  upper  strata,  while  immediately  be- 
neath, but  separated  from  tbem,  were  larger  implements,  different  in 
size,  kind,  and  style,  and  formed  of  indurated  sandstone,  hematite  and 
chert.  Crescent  implements  were  found  in  grave  mounds  in  the  neigh- 
borhood of  the  (!aves,  leading  one  to  sui)i)ose  that  the  inhabitants  of 
the  caves  who  made  these  implements  built  the  mounds  and  here 
buried  their  dead.  Mr.  Carlyle,  while  agreeing  that  these  implements 
belonged  to  the  neolithic  i>eriod,  has  found  those  belonging  to  the 
paleolithic  period  in  the  same  locality,  and  believes  that  the  evidence 
of  the  archivology  of  the  district  shows,  contrary  to  the  opinion  held 
in  regard  to  Western  Europe,  that  there  wjis  no  such  hiatus  between 
the  paleolithic  and  neolithic  periods,  and  that  the  series  of  implements 
nm  from  one  period  to  the  other,  their  difference  being  accounted  for 
by  the  general  ])rogress  from  the  lower  to  the  higher  civilization.  To 
this  period  of  transition,  Mr.  Carlyle  has  given  the  name  of  ^'mezo- 
lithic.'' 

It  is  not  easy  to  determine  the  puri)ose  of  these  small  implements, 
especially  the  (crescent,  trai)ezoid,  and  scalene  triangular,  which  have 
neither  known  prototype  nor  antetype.  Some  of  the  triangular  and 
long-pointed  ones  might  have  served  as  arrow-heads.  If  they  had  been 
found  on  the  (.'alifornia  coast,  they  would,  without  doubt,  have  been 
thus  attributed ;  but  they  are  entirely  different  from  any  recognized 
arrow-heads  in  the  Western  Hemisphere.  It  has  been  suggested  that 
they,  or  some  of  their  kindred,  might  have  l>eeu  used  for  tattooing, 
but  there  is  nothing  more  to  favor  this  than  its  possibility  and  our  ig- 
norance of  their  real  pur^iose.  8orae  of  the  smaller  and  straighter 
objects  might  have  served  as  needles  or  perforators.  A  possible  use 
akin  to  that  of  tattooing  might  have  been  that  of  the  medicine  man 
for  l)UM.'ding  or  scaritying.  One  can  scarcely  understand  any  use  possi- 
ble whi<'h  shouhl  have  reciuiriKl  the  infinite  number  of  these  implements 
or  confined  tlnMu  to  the  one  general  lo<*ality. 

There  sun^ly  is  not  enough  distinctiveness  in  these  implements  to 
induce  the  belief  that  they  form  a  racial  distinction. 

Mr.  Carlyle  reports  that  on  the  wallsof  scmieof  the  eaves  at  Mora hua 
Pahar  there  were  rude  drawings  of  men  and  animals  painted  in  re«l. 
They  were  of  the  usual  character  seen  in  pictographs  of  savage  races, 
and  the  int^^rest  is  increased  by  the  fact  that  in  these  caves,  and  associ- 
ated with  these  implements,  rude  pottery  was  found,  roughly  orna- 
mented by  incised  marks  which  might  have  been  nmde  by  some  of  these 
Hakes.    '* These  pieces  of  pottery,''  says  Mr.  Carlyle,  **were  rubbed 
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own  and  sinootbed  by  pieces  of  red  hematite  whicli  had  been  brought 
pom  the  laterite  deposits."  There  were  also  griudiug  stones  with  which 
his  hematite  might  have  been  ground  into  a  paste,  such  as  would  serve 
0  decorate  the  walls.  Tliese  implements  have  been  found  by  other 
pavelers — other  archaMdogists,  one  might  say.  Mr.  Eivett  Carnac  has 
3und  them  in  the  Panda  district-  and  described  them  in  a  paper  en- 
itled  "  8tone  Implements  from  the  Northwest  Provinces  of  India,^ 
lalcutta,  188^3.  8ir  John  Evans  has  also  described  the  discoveries  of 
worked  flints  near  Jubbalpur,  in  central  India,  in  Proceedings  of  the 
lociety  o/AntiquarieSj  second  series,  Vol.  iii.  Prof.Haynes,  of  Boston, 
)und  some  in  Egypt;  Bellucci  found  them  in  Tunis;  the  French  army 
f  occupation  found  them  all  along  the  northern  coast.  Adrian  de 
lortillet  des<*ribe8  them  in  VHovnne,  Vols,  i  and  ii,  as  from  central  and 
outhern  France.  While  those  from  France  are  similar  to  these  now 
nder  discussion  from  India,  yet  it  is  to  be  suggests  that  they  are 
ot  in  sufficient  number  to  be  more  than  sporadic  (Plate  cm).  Mr. 
ferejkowski  found  some  of  these  in  the  Crimea  near  Kizilkoda,  and 
las  described  them  in  his  Premier  recherche  sur  Page  de  In  pierre  en 
lussie  (St.  Petersbourg,  1880).  Whether  these  are  of  types  sufficiently 
pronounced  and  are  found  in  sufficient  numbers  to  have  relation  to  the 
Qnplements  from  India,  I  am  unable  to  say. 

CATALOGUE  OF  SMALL   CHIPPED  IMPLEMENTS  FROM  INDIA,  SHOW- 

INa  FORM,  MATERIAL,  AND  LOCALITY, 

CoUecied  by  Mr.  A.  C.  Carlyls. 

IRESCENT-SHAPED  IMPLEMENTS:  No. 

Perfect :  Morahua  Palislr :  Agate,  chalcedony,  chert 26 

Broken  at  both  ends:  Morahua  Pahar :  Agat«,  chalcedony,  jasper,  chert  ..  14 

Some  broken :  Barkura,  west  of  Morahua :  Jasper,  chert 13 

Perfect :  Partap  Ganj  :  Agat<' 1 

Perfect :  BaHAri,  east  of  Maihiar :  Agate  and  chert 2 

Bude:  lathi,  Riwa  Territory:  Carnelian,   agate,  chalcedony 5 

Perfect :  Barkura,  west  of  Morahua  PaliAr :  Chalcedony I 

»Uadran(u:lak: 

Barkura,  west  of  Morahua  PahAr :  Agate 1 

Partap  CJanj  :  Agate 1 

'riangulau  : 

Barkura :  Chalcedony  3 

Morahua  Pahslr :   Agate,  ja8i)er 2 

Likhneya  Pahj\r :  Agate I 

Magardah  PahAr,  Mirzapur  district :  Agate "> 

Fields  near  Banda :    Agate 1 

Fields  near  Banda  :  Agate,  chalcedony 3 

lONG,  NARUOW-I'OINTKI)  IMI'LKMKNTS   WITH   IIOINDKI)   Bl-TT: 

Moretha  PahAr :  Agate 1 

Morahua  Pahar :  Agate 1 

Partap  ( ianj 1 

MPLEMENTS   WITH  SLOPING  EN1>: 

Barkura :  Chalcedony B 

Moretha  PahAr :  Chert 2 
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Implements  with  slopino  end — CoDtinued.  No. 

Barkura :  Chert 2 

Chorwa  Pahftr,  Laoriya  Dab 2 

Partap  Gan,| 1 

lathi,  Riwa  Territory :  Jasper 1 

Fields  near  Banda :  Chert 1 

Misir  Gaon.  south  of  Naon :  Jasper 2 

Magardah,  Mirzapur  district :  Agate 2 

Morahua  Pah&r :  Agate,  chalcedony,  etc 13 

Drills: 

Llkhney a  Pah&r :  Agate 2 

Bagho  Khor,  West  Bhains-awar :  Moss  agate,  chalcedony 4 

MorethaPahdr 2 

Moretha  Pah^ 1 

Bhagatpura  near  Hanomana :  Jasper 1 

CRUiPED-BACK  FLAKES: 

Morahua  Pah^:  Agate,  Jasper,  etc 13 

Round-ended  impijbmknt: 

Morahua  Pah4r :  Agate 1 

Pointed  implements: 

Likhneya  Pah&r :  Agate 5 

Round-ended  implements  : 

Donga  PahAr,  east  of  Satua A 

Moretha  Pah&r :  Agate 1 

Amila  Nala  Bhains-awar :  Agate 4 

Long  pointed  implement: 

Morahua  Pahdr 1 

Small  oval  implements: 

Fields  near  Banda :  Agate,  chert.,  etc 4 

Small,  narrow  implements  with  finely  worked  points  : 

Morahua  Pah&r :  Agate,  chalcedony,  etc 22 

Long,  narrow  curved  implements: 

Morahua  Pah&r:  Chalcedony,  agate,  etc 9 

Rounded  ends: 

Bhains-awar:  Agate 2 

Long,  narrow  implements  : 

Round  ends :  Morahua  PahAr :  Agate 3 

Two  faceted  with  triangular  section :  Morahua  Pah&r 2 

Small  implements  of  various  shapes: 

Morahua  PahAr :  Agate,  chalcedony 14 

Fields  near  Banda 7 

Small  flakes  with  minute  secondary  chipping: 

Barkura :  Chalcedony , 1 

Pointed  lmplkments  with  sc^uare  back: 

Barkura :  Chert 4 

Naro 8 

Knife-shaped  implements: 

Naro 3 

LoN(},  narrow  implements: 

Naro « 

Knife-shaped  implkmknts: 

Moretha  PahAr :  Jasper,  etc 6 

Long,  thick,  and  narrow  implements: 

Naro 4 

Cores: 

Naro 8 
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Long,  narrow  flakes:  No. 

Much  chipped  from  use:  Murahua  Pahdr:  Agate,  chalcedony,  chert 56 

A  few  chipped :  Morahua  PahAr :  Agate,  chalcedony 12 

A  few  chipped :  Partap  Ganj  :  Agate,  chalcedony 21 

A  few  chipped :  Markura :  Chalcedony,  agate,  etc 30 

FiJVKES  AND   CHIPS: 

Very  Hmall ;  Morahua  Pah&r :  Agate,  chalcedony,  jasper 35 

'  Narrow ;  used  as  side  scrapers :  logian  Dari :  Agate,  jasper 3 

Narrow ;  Phases  of  usage :  logian  Dari :  Agate,  jasper,  chalcedony 6 

Long  and  narrow :  Kachiiar  Ki  Pah&r :  Agate,  chert,  etc 63 

FiJiKEs: 

Long  and  narrow,  mostly  used :  Moretha  Pah&r 129 

Long  and  narrow,  mostly  used :  Barkura :  Chert,  agate 12 

Long  and  narrow :  Suwara  Khdte,  west  of  EAtia  Ghat,  Southern  Mirzapur 

District :  Chalcedony 7 

Small :  Morahua  Pahilr :  Chalcedony,  agate,  chert 191 

Small :  Magurdah,  Mirzapur  District 9 

Small :  Fields  near  Banda :  Agate 25 

Small :  Amila  Nala,  West  Bhains-awar :  Agate,  etc 4 

Used :  Magardali,  Mirzapur  District 11 

SCRAPKRS: 

Okhara  Pahar ;  West  Hanumana,  north  part  of  Ri wa  Territory 1 

Balnathka  Pah^,  Mirzapur  District :  Chalcedony 6 

Likhneya  Pahdr :  Agate 1 

Bhains-awar :  Hock  crystal 1 

Boat-shaped  implements: 

Bhage  Khor,  West  Bhains-awar 2 

Moretha  PahAr 1 

Spoon-shaped  implements: 

Naro 6 

Saws  ( f ) : 

Naro 2 

LoN(f,  cutting  implements: 

Naro 4 

Likhneya  PaliAr 7 

Scuaper : 

Gusrft,  south  of  Maihiyar 1 

FiJiKES  USED  AS  knives: 

Lakhahar  Pah&r 3 

Naro 10 

Fields  near  Banda 10 

Large  chipped  implements: 

Donga  Pah^,  east  of  Satna 2 

Flakes  possibly  used  as  scrapers: 

lathi,  Riwa  Territory :  Chalcedony,  agate 19 

Bhains-awar :  Jasper 20 

Misir,  south  of  Naon :  Jaspor 9 

Suwara  Khate,  South  Mirzapur  1  )istrict :  Quartz 6 

Partap  Ganj 7 

Scrapers : 

Basari,  west  of  Maihiyar 4 

Chorwa  Pahari,  Laoriya  Dah 2 

Rajapour,  Riwa  Territory 6 

Baghe  Khor,  near  Bhains-uwar :  JasiMM* 3 

Gadur  Hata,  West  Naogaon  Riwa 3 
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SCRAPEKS — CuntiDued.  No. 

Nawa 1 

Chilahwa  Nala,  Riwa  Territory , 2 

Flakes  : 

Priniari  chipping :  Partap  Cianj 10 

Primari  chipping :  Naro 7 

Secondary  chipping :  Hanumavi,  Riwa  Territory :  Chalcedony 1 

Secondary  chipping :  Dhir * 5 

Secondary  chipping :  Hills  between  Parari  and  Mahatain 4 

Secondary  chipping :  Barkura 6 

Secondary  chipping :  Barkura 15 

Three  or  four  faceted :  Barkura. 4 

Some  with  secondary  chipping :  Barkura 14 

Large  and  small :  Babura,  Mirzapnr  District 5 

Large  and  small :  Maro 14 

Large  and  small :  Chorwa  Pahari,  Laoriya  Dah 5 

Large  and  small :  Siughpur  Patar  Kachar 10 

Largo  and  small :  Naro •  5 

Long  and  narrow :  Morahua  PahAr 9 

Long  and  narrow :  Naro :  Agate ■. 14 

Some  with  secondary  chipping :  Kot  Tirath,  South  Chilrakot :  Agate 11 

Some  with  secondary  chipping :  Moretha  Pahdr 9 

Some  with  secondary  chipping :  Rajapur :  Agate^  jasper 5 

Some  with  secondary  chipping :  Naro • 7 

Long  and  narrow :  Moranah  Pah^r 13 

Long  and  narrow :  Amila  Naila,  west  Bhains-awar 6 

FiJiKES  AND   8CRAPERS: 

Marpha 23 

Moretha  Pah4r 14 

Partap  Ganj 22 

Chilahwa,  Nala,  Riwa  Territory 14 

Kodaila  Pahftr,  west  of  Partap  Ganj 15 

Naouka  Pah&r,  north  of  Partap  Ganj 8 

Knife  with  square  back: 

Naro 1 

Pottery  and  bones: 

Baghe  Khor,  near  Bhains-awar 6 

Flakes  with  secondary  chipping: 

Fields  near  Banda 9 

South  of  Kalinjar :  Agate,  chert,  etc 36 

Cores : 

Various  localities :  A^nte,  chert,  chalcedony 81 

PALiKOLITIlIC  (  f ) 

Scrapers;  large,  roughly  chipped: 

River  gravels  of  the  Gawr  Riwa :  Jasper,  chert,  etc 24 

River  gravels  of  the  Nabada  Riwa :  Jasper,  chert,  etc 9 

Flakes  and  scrapeks,  large  and  roughly  chipped: 

Marpha :  Basalt 12 

Various  localities 51 

Thick  scrapers: 

Various  localities :  Chert,  jasper,  etc Ill 

Rude  implements: 

Various  localities:  Chert,  jasper,  et^* 10 

Flakes: 

Various  localities:  Agate,  etc •..«•••  47 


COMPARATIVE  OOLOGY  OF  NORTH  AMERICAN  BIRDS. 


By  R.  W.  SHUFKLin,  M.  D. 


The  only  object  of  this  paper  is  to  bring  together  what  is  already 
well  known  in  regard  tiO  the  o<)logy  of  North  American  birds,  placing 
if  before  the  ornithologist  in  a  more  condensed  form  than  it  is  usually 
given  and  in  a  comparative  way.  The  question  of  the  variation  in 
the  matter  of  form  and  coloration  of  the  eggs  of  the  birds  of  this  and 
other  countries  has  interested  the  writer  for  many  years,  and  in  the 
light  of  our  present  knowledge  of  the  relations  existing  between  birds 
and  reptiles,  both  in  this  age  and  the  past  ages  of  the  world,  I  have 
often  wondered  at  what  the  causes  were  that  eventually  brought 
about  the  variation  in  color  and  form  of  which  I  have  just  spoken. 

So  far  as  the  wiiter  is  concerned,  he  is  not  aware  of  the  discovery  of 
,  the  eggs  of  any  of  the  now  extinct  forms  of  reptiles,  either  fossil  or 
subfossil,  and  it  is  beyond  all  probability  that  we  will  ever  know  what 
the  eggs  of  Arehwopteryx,  or  any  of  the  toothed  birds  of  the  Kansas 
Cretaceous  beils  {Hespet'orniSj  IchihyorniH^  and  others),  or,  indeed,  any 
of  the  smaller  extinct  types  of  Aves,  looked  like.  We  have  in  our 
possession  but  very  little  ui)on  this  subject.  Of  the  extinc^t  Dhiornis 
of  New  Zealand,  and  of  the  x>onderous  JEpyornis  of  Madagascar,  also 
extinct,  we  have  their  eggs  in  a  subfossil  state,  but  except  in  the  x>oint 
of  size  they  probably  did  not  markedly  depart  from  those  of  existing 
Ostrich  ty])es  of  birds  {8truthianid4je)  now  living  and  most  nearly 
related  to  them. 

All  of  the  eggs  of  the  common  African  Ostrich  (Struthio  camelus)  that 
I  have  examined  have  been  of  a  more  or  less  ellipsoidal  form,  unitinted, 
and  with  hard,  flinty,  and  externally  i)olished  shells.*  Their  x)eculiar 
mode  of  incubation  is  well  known  and  has  l>een  faithfully  described  by 
Lichenstein.t    During  the  breeding  season  a  cock  Ostrich  associates 

*North  Africau  Ostriches,  strange  to  say,  dift'er  remarkably  from  those  of  the  Cape 
of  Good  Hope  birds,  in  so  far  an  the  eggs  of  the  former  have  a  perfectly  smooth, 
ivory-like  surface,  while  those  of  the  latter  are  rongh-surfaced  and  dinted  all  over 
with  minute  punctures;  yet  no  specific  difference  seems  to  obtain  between  the  forms 
of  the  birds  themselves  from  the  two  localities  mentioned. 

t  Liohensteiu,  M.  H.  K. :  Reise  ini  siidlichen  Africa,  ii,  pp.  42-45  (Berlin,  1S12). 
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with  four  or  five  liens  and  the  latter  all  lay  their  eggs  iii  the  sameuest 
until  some  thirty  are  deposited.  The  male  bird  incubates  during  the 
night  and  the  hens  take  turns  during  the  day. 

The  main  facts  to  bear  in  mind  here  are  that  the  eggs  average  about 
30  in  number,  are  ellipsoidal  in  form,  and  are  unspotted,  being  a  yel- 
lowish-whit(i  in  color,  with  a  hard  shell.  The  South  American  Ostriches 
(Rhea)  essentially  agree  in  these  characters.*  We  meet  with  exceptions, 
however,  among  the  Ratitw  in  the  Cassowaries  and  Emus.  The  mode 
of  incubation  here  is  much  the  same  as  in  the  Ostriches,  but  Cassowa- 
ries (Casuarid(v)  lay  dark-green  and  rough-shelled  eggs,  while  the 
Emus  {Dromceidw)  make  a  shallow  nest  in  the  ground,  in  which  they 
lay  from  9  to  13  eggs  of  a  bluish-green  to  a  dark  bottle-green  color; 
the  period  of  incubation  being  eighty  days,  the  cock  bird  performing 
the  duty  of  hatching.  Apteryx  lays  but  a  single  egg  two  or  three  times 
a  year.  It  is  enormous  for  the  size  of  the  bird,  and  is  deposited  in  a 
hole  in  the  ground.  Authors  differ  in  their  o]>inion  as  to  the  (juestion 
of  incubation.  Some  hold  it  is  performed  by  both  sexes,  while  others 
contend  that  it  is  performed  only  by  the  female.  The  Katite  birds  are, 
structurally,  the  most  rei)tilian  forms  of  the  class  Aves  we  have  in  ex- 
istence, yet  were  we  to  depend  uiK)n  a  study  of  their  methods  of  incu- 
bation and  their  eggs  it  would  be  but  an  uncertain  clew  as  to  what  we 
might  be  le<l  to  expect  either  in  the  higher  groups  of  carinate  birds,  or 
in  existing  rei)tiles,  or  in  extinct  forms  of  either  class,  or  finally,  in 
lowly  organized  birds  of  other  groups.  We  have  the  main  facts,  how- 
ever, that  in  the  Ratit^  the  eggs  may  in  number  range  from  one  to 
many;  in  color  from  yellowish- wiiite  to  a  green  (never  spotted  or 
stre^iked,  etc.);  in  form  ellipsoidal  (always!);  and  incubated  by  one  or 
both  of  the  sexes.  Let  us  look  at  one  or  two  other  pex*uliar  groups  of 
birds  and  then  pursue  the  subject  in  a  diflferent  direction.  In  the  case 
of  the  Penguins  (ImpenneH)^  they  lay  two  white  or  greenish-whit.e  eggs 
in  a  rude  nest  on  the  ground  or  in  a  burrow,  while,  on  theother  hand, 
the  Tinamous  {Crypt uri)  lay  eggs  which  are  "remarkable  objects,  curi- 
ously unlike  those  of  other  birds.  Their  shell  looks  as  if  it  were  of 
highly  burnished  metal  or  glazed  ])orcelain,  presenting  also  various 
colors,  which  seem  to  be  constant  in  the  particular  species,  from  i)ale 
primrose  to  sage  green  or  light  indigo,  or  from  chocolate  brown  to  x>ink- 
ish  orange."t 

Incubation  is  performed  by  themale4  a  strong  Ratite  character;  nest 
''a  mere  scrape,  insufficiently  lined  with  a  few  grass-leaves."§  Herr 
von  Nathusius  has  further  observed  that  th(»  minute  structure  of  the 
eggshell  of  a  Tinamou  "is  quite  dift'erent  from  that  of  the  true  Galli, 


•Newton,  A. :     Art.  "  Khea/'  Encyrlo.  Brit.,  9th  etl..  Vol.  xx,  p.  506. 
t  Nowton,  A. :    Art.  **Tiiiamou,"  Enryol.  nrit.,  9th  ed.,  Vol.  xxiii,  p.  403. 
t  Bartlett,  Mr. :  P.  Z.  S..  IKOS,  p.  115,*P1.  xii. 
$Ha(l8on,  Mr.:  lu  Argent.  Orn.  v,  ii,  p.  210. 
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and  more  resembles  that  of  apteryx."*  In  form  tliey  are  more  or  less 
l^lobular  and  completely  opaque.  This  last-named  character  in  the 
eggs  of  birds  is  a  very  interesting  one  to  the  student.  Prof.  Newton, 
who  has  thrown  so  much  light  for  us  upon  the  subject  of  avian  oology, 
remarks  upon  this  point  that  "  In  form,  eggs  vary  very  much,  and  this  is 
sometimes  observable  in  examples  not  only  of  the  same  species  but 
even  from  the  same  mother,  yet  a  certain  amount  of  resemblance  is 
usually  to  be  traced  according  to  the  natural  group  to  which  the  par- 
ents belong.  Those  of  the  Owls  {Strigidw  and  of  some  of  the  Picariw — 
especially  those  which  lay  the  glossy  eggs  above  spoken  of — are  often 
apparently  spherical,  though  it  is  probable  that  if  tested  mathematic- 
ally none  would  be  found  truly  so;  indeed  it  maybe  asserted  that 
few  eggs  are  strictly  symmetrical,  however  nearly  they  may  seem  so, 
one  side  bulging  out,  though  very  slightly,  more  than  the  other.  The 
really  oval  form  with  which  we  are  most  familiar  needs  no  remark,  but 
this  is  capable  of  infinite  variety  caused  by  the  relative  position  and 
proportion  of  the  major  and  minor  axis.  In  nearly  all  the  Limicolw 
and  some  of  the  Alcidw  the  egg  attenuates  very  rapidly  towards  the 
smaller  end,  sometimes  in  a  sliglitly  convex  curve,  sometimes  without 
perceptible  curvature,  and  occasionally  in  a  sensibly  concave  curve. 

The  eggs  having  this  pyriform  shape  are  mostly  those  of  birds  which 
invariably  lay  4  in  a  nest,  and  therein  they  lie  with  their  x>oints  almost 
meeting  in  the  center  and  thus  occupying  as  little  space  as  possible 
and  more  easily  covered  by  the  brooding  parent.  Other  eggs,  as  those 
of  the  Sand  Grouse  ( PUroclHdce)y  are  elongated  and  almost  cylindrical 
for  a  considerable  part  of  their  length,  terminating  at  each  end  obtusely, 
while  eggs  of  the  Grebes  {Podicipedidce)^  which  also  have  both  ends 
nearly  alike,  but  pointed,  are  so  wide  in  the  middle  as  to  present  a 
biconical  appearance.t 

The  remarkable  variation  in  both  color  and  form  of  the  eggs  of  many 
of  our  North  American  birds  can  nowhere  be  better  studied  and  appre- 
ciated than  is  the  splendid  quarto  (with  its  many  beautifully  colored 
plates),  recently  published  by  Oapt.  Bendire,}:  and  in  the  treatises  of 
corresponding  magnitude  of  other  authors,  as  those  of  Wolley,  Thiene- 


*  Joum.  fUr  wiasenscb.  Zoologie.,  1871.  j)]).  330-355.  Mr.  hucas^  of  the  U.  8. 
National  Museam,  tolls  me  that  the  egg  of  Apteryx  i»  white,  and  the  shell  like  that 
of  a  hen's  egg. 

tNewton,  A.:  Art.  '* Birds''  Encycl.  Brit.,  ninth  ed.,  vol.  in,  p.  775.  See  also  in 
this  connection  the  valuable  contributions  to  tlie  subjeet  by  desMurs,  Triat^  gdn(^ral 
d'Oologie  ornithologique  (8  vo.  Paris:  1860). 

t  Bendire,  Charles :  Life  Histories  of  North  American  Birds,  with  special  reference  to 
their  breeding  habits  and  eggs,  12  lith.,  plates  Washington,  1892.  (U.  S.  Nat.  Mas.) 
Special  Bull.  No.  1.  The  author  of  this  superb  work  promises  to  produce  in  the 
future  similar  volumes  treating  of  other  groups  of  our  birds.  Those  dealt  with  in 
the  present  installment  are  the  gallinaceous  birds,  the  Pigeons,  and  Birds  of  Prey, 
in  which  latter  group  he  ineludes  the  somewhat  heterogeneous  assemblage  of  the 
American  Vultures,  the  Falconida;  and  the  Owls. 
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mann,  Hewitson,  Brewer,  of  this  country,  Taczauowski,  Lefevre,  Bade- 
ker,  and  special  memoirs  in  the  publications  of  the  learned  societies. 

With  the  information  then  upon  the  form  of  birds'  eggs  in  general  given 
as  above  by  Newton,  and  the  facts  that  birds  so  low  in  the  scale  of  organ- 
ization  as  the  Ostriches,  Emus,  Cassowaries,  Apteryx,  Tinamous,  and 
Penguins  lay  eggs  varying  all  the  way  from  1  to  30,  being  either  globular 
or  ellipsoidal  in  form,  white  or  uuitinted  in  color,  with  highly  polished 
shells  or  the  reverse  case,  I  turned  to  the  oology  of  existing  reptiles 
to  ascertain  if  possible  what  its  study  would  offer  in  contrstst.  With 
this  in  view  I  communicated  with  my  friend  Prof.  Samuel  Garman,  of 
the  Museum  of  Comparative  Zoology  of  Uarvard  College,  and  in  his 
reply  the  following  facts  were  kindly  placed  at  my  disposal.*  That 
distinguished  herpetologist,  observes:  ^' All  eggs  of  reptiles,  so  far  as 
I  know,  are  white.  Those  eggs  with  a  limy  covering  are  pure  white; 
those  leather-covered,  without  the  lime,  are  sometimes  dingy  to  yellow- 
ish, or  flesh  tinted.  Marine  tortoises  lay  spherical  eggs.  So,  also,  do 
various  river  tortoises,  as  Fodocnemys  of  the  Amazon.  In  species  lay- 
ing ellipsoidal  eggs  individuals  sometimes  vary  to  the  spheroidal,  in 
the  snapping  tortoise  (Chelydon)  for  instance.  Some  of  the  land  or  box 
tortoises  lay  a  very  small  number  of  eggs,  possibly  the  smallest  among 
the  reptiles.  The  largest  number  is  attained  by  sea  tortoises,  species 
of  which  are  said  to  lay  more  than  200  in  a  season.  The  Crocodiloidea 
also  lay  large  numbers.  Some  of  the  smaller  lizards  lay  very  few;  the 
average  will  probably  be  smaller  in  lizards  than  in  tortoises  or  snakes. 
The  lizard's  eggs  with  which  I  am  acquainted  are  all  ellipsoidal  in 
shape.  A  near  approach  to  the  spheroid  is  made  in  some  cases,  as 
Oonatodesj  a  small  Geckoid.  The  greatest  departure  from  the  sphe- 
roid is  seen  in  some  snakes,  as  for  instance  Scatophis  or  Pityophis.  Of 
tortoises  or  lizards  I  know  none  that  incubate,  though  some  of  the  lat- 
ter have  acted  as  if  keeping  guard  over  the  eggs  until  hatched.  As 
you  are  aware  various  lizards  and  snakes  hatch  the  eggs  before  extru- 
sion, being  ovoviviparous.  The  pythons  coil  around  the  eggs  to  hatch 
them.    Both  ends  of  the  reptile  egg  are  usually  alike ;  neither  is  pointed 

as  in  a  bird.    The  alligator,  as  you  know,  has  a  habit  of  nesting  like 
that  of  the  Megapodes  of  the  birds.'' 
It  is  as  well  to  remark  at  this  point  that,  according  to  Wallace,  t  the 


*  Dr.  Leonard  Stejueger,  curator  of  the  department  of  reptiles,  U.  S.  Natioual 
Museum,  also  sent  me  a  letter  on  the  same  tub  ject,  for  which  I  desire  to  express  luy 
thanks.  Such  information  as  he  was  able  to  furnish  me,  however,  is  contained  in 
Prof.  Garroan's  letter,  where  the  ground  is  more  fully  covered. 

t  Wallace,  A.  K.,  The  Malay  Arohipelajro,  New  York,  1869,  p.  166.  Upon  pages  402 
and  403  of  this  work  the  author  also  S!<ys  of  M.  tcaUacei  that  it  **  comes  down  to  the 
seabeach  to  deposit  its  eggs;  but  instead  of  making  a  mound  or  scratching  a  hole 
to  receive  them,  it  burrows  into  the  sand  to  the  depth  of  about  3  feet  obliqnoly 
downward  and  deposits  its  eggs  at  the  bottom.  It  then  loosely  covers  np  the  mouth 
of  the  hole^  and  is  said  by  the  natives  to  obliterate  and  disguise  its  own  footmarks 
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Megapodes  lay  brick-red  eggs,  and  Sharpe  tersely  remarks  in  his  Classi- 
fication of  Birds,  "Nest  nowe.  Eggs  deposited  in  a  mound  raised  by 
many  of  the  birds  in  concert.  Young  ha t(*hoxl  without  the  intervention 
of  the  parent  bird*,  and  able  to  fly  almost  from  birth"  (p.  08).  It  would 
seem  then  that  in  the  nesting  habits  of  the  Megapodes^  we  see  not  a  little 
to  remind  us  of  the  corresponding  habits  in  some  of  the  reptiles.  Ac- 
cording to  Gibson  crocodiles  *^  are  oviparous,  dei)08iting  their  eggs, 
from  20  to  GO  in  number  and  inclosed  in  a  calcareous  shell,  in  holes 
made  in  the  sand  or  mud  of  the  river  side,  where  they  are  left  to  be 
hatched  by  the  heat  of  the  sun,  or  as  in  the  case  with  certain  Ameri- 
can species,  in  hillocks  formed  by  themselves  which  they  hollow  out 
and  fill  with  leaves  and  other  decaying  vegetable  matter,  where  the 
eggs  are  hatched  by  the  heat  generated  in  the  decomposing  mass."* 
The  very  distinguished  herpetologist,  Prof.  E.  D.  Coi>e,  also  briefly 
writes  me  thus,  his  communication  being  dated  Philadelphia,  Decem- 
ber 15, 1892 :  "As  to  rei)tile  eggs  I  know  of  none  excepting  those  of  Croc- 
odilia,  which  are  not  elliptic  and  white.  Tortoises  lay  more  eggs  than 
either  lizards  or  snakes,  so  far  as  known.  No  incubation  among  rep- 
tiles is  known  to  me  excepting  in  the  cases  of  Pythonid  snakes.  I 
must  add  that  a  great  deal  remains  to  be  known  on  the  subject." 

Among  the  Graces  the  nest  is  placed  in  a  tree,  the  eggs  are  white 
and  two  in  number.    (Shar])e,  loe.  cit,  p.  68.) 

With  the  facts  that  I  have  enumerated  in  the  foregoing  paragra])hs 
at  our  command,  we  can  next  pjiss  to  the  consideration  of  the  oiilogy 
of  the  various  groups  of  birds  occurring  in  the  avifauna  of  the  United 
States,  and  here,  relying  as  I  do  upon  the  published  works  of  authors, 
who  are  widely  recognized  as  authorities  in  such  matters,  I  find  the 
greatest  amount  of  variance  in  the  descriptions.  These  differences  of 
opinion  refer  to  the  number  of  eggs  laid  by  any  particular  species  of 
binl,  to  the  coloration  of  the  eggs,  and  to  the  questions  of  nesting  and 
incubation.  In  cases  where,  from  the  rarity  of  spet^imens,  or  where 
the  eggs  of  certain  si)ecies  are  known  to  vary  even  in  th(>  clutch  laid 
by  the  same  individual,  and  so  on,  there  may  be  some  excuse  for  this, 
but  in  cases  where  hundreds  or  even  thousands  of  eggs  of  the  same 
species  have  been  examined  by  conipet<'nt  describers,  it  would  seem 
that  it  is  about  time  we  had  something  like  uniformity  in  description. 
This  is  only  too  frequently  not  the  case,  as  the  reader  later  on  will  soon 
discover. 

Among  our  more  lowly  organized  groups  of  birds  stand  the  Divers 
(Urinatoroidea)^  and  (irebes  (Vodicipoidea),  related  as  they  are  to  the 


leading  to  ami  from  the  hole  by  uiakinj;  many  btlier  tracks  aotl  scratches  in  the 
neighborhood.     Itlaysej^gsoiily  at  lii^ht.     '     *     *     All  these  birds  seem  to  be  soiiii- 
Qoctiirnal.     ■-     *     *"    The  eggs  are  all  of  a  rusty-red  color,  and  very  large  for  the 
size  of  the  bird." 
•  Gibson,  John,  Art.  "Crocodile,"  Kncrcl.  Brit.,  IHh  cd.,  vol.  vi,  p.  5J»3. 

U.  Mis.  114,  pt.  2 30 
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extinct  toothed-birds  of  tlie  geuus  HesperorniSy*  and  yet  their  nidifi<;a- 
tion  is  not  as  indicative  of  reptilian  affinity  as  is  that  of  some  of  the 
higher  groups.  Of  course  it  is  not  at  all  likely  that  we  shall  ever 
know  what  theeggsof  any  of  the  toothed  birds  lookedlike,  or  much  less 
what  their  breeding  habits  were,  but  it  is  fair  to  presume  that  it  dif- 
fered in  important  particulars  from  existing  Pygopodes.  I  am  of  the 
opinion,  however,  that  all  the  early  reptiles  and  reptile-like  birds  laid 
white  Cigga^  of  either  an  ellipsoidal  or  of  a  spheroidal. fonn,  and  they 
were  not  hatched  by  the  parents.  In  number  they  may  have  been  few 
or  many. 

Authors  appear  to  be  agreeil  that  with  respect  to  the  Grebes  they 
build  a  nest  of  rushes  and  sedges,  etc.,  which  to  a  greater  or  less  extent 
floats  upon  the  surface  of  the  water  in  ponds  and  marshes  among  the 
reedy  growths  there  occurring.  They  differ,  however,  in  their  descrip- 
tions of  the  eggs.  Ne>\i:on  says  their  eggs  have  "  a  chalky  white  shell 
silmost  equally  pointed  at  each  end;"!  Kidgway  states  "eggs  2  to  5, 
dull  white,  bluish-white,  or  very  pale  bluish-green,''  while  Coues 
observes  that  "  the  eggs  are  more  numerous  than  in  other  pygoi>dons 
birds,  frequently  numbering  0  to  8;  elliptical,  of  a  pale  or  whitish  color^ 
unvariegated;  commonly  covered  with  chalky  substance.}  Dr.  Sharpe, 
in  his  Classification  of  Birds,  says  the  eggs  are  white,§  but  does  uot 
mention  the  number  laid  by  members  of  this  grouj).  Both  in  form  and 
color,  then,  Grebes'  eggs  remind  us  of  reptiles',  which  is  not  the  case  in 
either  particular  with  the  Divers.  Uere  we  find  according  to  Coues  that 
the  Golymhidw  "  lay  two  or  throe  dark-colored  spotted  eggs  in  a  rude  ne^t 
of  rushes  by  the  water's  edge"  (loc.  eit.y  p.  789),  while  Ridgway  declares 
the  eggs  to  be  but  two,  "  elongate-ovate,  deep  brown  or  olive,  latter 
sparsely  sijeckled  or  spotted  with  dark  brown  and  blackish  "  ( loc.  cit,^  p.  7 ). 
Sharpe  says  nothing  about  their  being  spotted,  but  that  they  are  two 
in  number  and  of  a  "dark  olive-brown"  (loc,  cit,  p.  7).  The  eggs  of  these 
birds  are  probably  spotted  and  the  fact  is  an  important  one,  as  it  is  not 
only  a  point  of  diflference  between  their  eggs  and  those  of  the  Grebes, 
but  in  that  particular  they  differ  from  the  eggs  of  any  known  reptile. 
They  are  the  first  eggs  that  have  markings  on  them  that  we  meet  with 
among  the  lower  groups  of  our  birds.  The  difference  in  form  is  equally 
important,  as  it  is  likewise  the  first  dei)arture  from  the  reptilian  ellip- 
soidal or  spheroidal  form  of  egg^  it  being  in  the  Divers  larger  at  one  end 
than  it  is  at  the  other. 

The  TuBiN  ARES  is  another  group  wherein  we  find  the  birds  laying,  as 
a  rule,  an  ovate  or  subovate  egg  that  may  be  si)otted  or  pure  white. 


*.Shufeldt,  K.  W.,  Coiioeniin^  the  taxonomy  of  the  North  American  Pygopodes, 
based  upon  their  ONteoIogy.     Jour,  of  Auat.  and  Phys..  vol.  xxvi,  Loud.,  1892,  p.  199. 

tArfc.  *•  Grebe,"  Encycl.  Brit.,  9th  <mI.,  Vol.  xi,  p.  8o! 

JKidgway,  Robert:  A.  Manual  of  North  American  IJirds.  1887,  p.  4.  For  the 
A.niericun  Eared  Grebe  this  author  gives  **  eggs  four  to  eight"  (p.  6). 

Coues,  E.     Key  to  North  American  Birds,  18^4,  rev.  ed.,  p.  793. 

^IfOc,  oit.,  p.  71. 
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The  following  table  compiled  from  Coues's  Key  (rev.  ed.)  and  Kidg< 
way's  Manual  will  fairly  present  the  oologieal  characters  of  this  group. 

Oology  of  yorth  American  Tuhinares, 


Species,  etc. 


General  characten,  the   Alba- 
trosseH. 


D.  albatms 


Cones. 


Phcebetria  fuliginosa . 
PROCELLABIIDiE 

FulvHznia  glaeiaUs. . . 


Fu]fi.nu4 pvffinus.  (Manx  Shear- 
water.) 

Oceanodroina  leucorhoa,  Lt;ach*a 
Peth'l. 


Single  egff,  on  the  ground,  near- 
ly equal  ended;  whit«;  both 
sexes  incubate. 


Effg  single,  white,  with  rough 
orlttle  shell,  resembling  a 
hen's  egg  in  size  and  shape 
(p.  778). 

Egg  single,  dead  white,  smooth, 
2.35  X  1.60  (p.  786). 

Egg  Hingle,  white :  nest  in  bur- 
rows in  the  ground  (p.  781). 


Ridgway. 


Egg  single,  ovate  or  eUiptical 
ovate,  white,  sometimes  speckled 
or  s()nnk]e<l  on  large  end  with 
reddish  brown  (p.  50). 


Egg  white,  minutely  sprinkled 
with  brown  on  larger  end  (p.  53). 

Egg  single,  white  (unless  adventi- 
tiously stained)  (p.  53). 


Passiug  next  to  the  Auks  (  Alc^)  we  find  Dr.  Sharpe  briefly  referring 
to  them  as  follows :  "  Egg  single,  white  when  in  a  burrow,  otherwise 
of  varied  and  beautiful  color  and  markings  when  laid  on  a  rock " 
(loc.  city  p.  71),  and  Cones  states  it  differently,  inasmuch  as  he  says  *^  eggs 
few  or  single,  plain  or  variegated  -'  (Key,  p.  797.)  Ridgway  agrees  with 
Sharpe,  declaring  the  "  egg  single,^  though  "  variable  as  to  form  and 
color  ^  (Manual,  p.  8).  Cones,  in  describing  the  egg  of  AUe^  again  finds 
an  exception  to  Sharpe's  diagnosis,  for  he  says  the  ^^ single  egg^^  laid 
by  that  bird  is  pale  greenish-blue  (Key,  p.  811),  but  confirms  his  state- 
ment ^iven  above  that  Auks  lay  more  than  a  single  egg,  in  his  descrip- 
tion of  Uria  grylhj  and  he  remarks  of  that  species,  the  Common  Black 
Guillemot,  that  the  '^eggs,  2  to  3,  sea-green,  greenish-white  or  white, 
spotted  and  blotched  most  irregularly  with  blackish-brown,  and  with 
purplish  shell  markings"  (Key,  p.  815).  According  to  this  authority 
then  an  Auk  may  lay  as  many  as  3  eggs,  and  another  species  may  lay 
a  blue  unmarked  egg.  The  (Jreat  Auk,  probably  now  extinct,  jjnd  one 
of  the  most  ancient  types  of  the  suborder  Alc^,  laid,  as  we  know,  a 
single  egg,  which  was  a  milk  white,  spott<3d  and  blotched  with  dark 
brown.  In  form  the  eggs  of  Auks  assume  some  modification  of  the 
ovate^  but  are  never  ellipsoidal  or  spheroidal.  We  take  it  then,  judg- 
ing from  such  premises,  that  these  birds  stand  much  higher  above  the 
reptiles  than  do  any  of  the  Ostrich  types.  It  would  seem  that  this  sub- 
ject will  bear  its  share  of  thorough  revision,  for  as  I  write  these  lines  I 
ascertain  through  the  kindness  of  Capt.  Bendire,  who  has  kindly  given 
me  access  to  the  superb  collection  of  birds'  eggs  of  the  U.  8.  National 
Musem,  that  Alle  alle  normally  lays  2  eggs,  and  that  they  are  of  a  vexy 
pale  greenish-blue,  almost  white.  Tliey  arc  very  imiform,  both  in  form 
and  color,  and  the  collection  contains  eight  or  ten  sets  of  them.    Thi^ 
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does  not  fully  agree  with  either  the  statements  of  Coues  or  llidgway; 
and  we  find  similar  discrepancies  in  the  next  suborder  or  the  Longi- 
PENNES,  as  the  subjoined  tabk».  cleiirly  shows. 

Oology  of  Longipeunef*. 


SiHM'if*,  etc. 


Cou«*H. 


G<;neral  dcHcription 


Xema  sabiuii 


Steitia    antillaiem. 
Teru.) 


Jlhyfichops  nigra 


(I^ast 


Kg^B,  generally  3,  light-r<>lore«1. 
with  miinerouH  heavy  dark 
hlotehen.  Niditlcation  Donnallv 
terreHtrial.    (Koy,  pp.  733,  774!) 

fIggH  3,  *  *  *  hrownish-olive, 
nparsely  Hplaaheil  with  browu. 
1.75  X  1.25.    (Key,  p.  753.) 


KggH,  1,  2,  or  3  in  nmiiber:  ground  , 
color,  varying  from  pale  olear 
greoiiiHli  to  dull  palo  drab, 
8})6c*kled  all  ovrr  with  aniall 
Bplaahea,  etc.  1.20to  1.30  x  0.90. 
(Key,  p.  767.) 

Eggs  3  iu  uuiuber.  pure  wliito, 
spotted  and  splaHhra  witli  dark 
browns  and  blackish,  and  pale 
neatral  tint.    (Key,  p.  773.) 


Kidgway. 


None  given.     (Manual,  p.  20.) 


Eggs    2-5,     *     *    *      dwj)   olive 
(varying  in  intensity,  however), 
rather   indi.stinctly '  spotted    or 
blotched  with  brown.    1.78. <  1.28. 
(Manual,  p.  38.) 

Eggs  2-4,  white,  huffy  white,  or 
buff,  spotted  with  brown  or  pur- 
plish gray.  1.28  N  0.91.  (Man- 
ual, p.  46.) 


Eggs  2-5,  white,  biiffy  white,  or 
pale  buff,  marked  with  large 
liold  spots  of  rich  dark  or  deep 
brown, and  smaller.fainter  spots 
of  purplish  gray.  (Manual,  p. 
49.) 


Gulls,  Jaegers,  Terns,  and  Skimmers  (Rhynchops)  all  lay  eggs  of  some 
form  of  the  ovate  or  "  short "  ovate.  Chionia  minor j  it  may  be  inter- 
esting to  know  in  this  connection,  **  lays  2  or  3  eggs,"*  which  accord- 
ing to  Dr.  Kidder  diflfer  much  in  color,  the  general  tint,  however  being 
a  caf^^  au  lait,  irregularly  blot<*hed  with  several  shades  of  dark  sepia- 
brown,  chiefly  near  the  larger  end ;  but  according  to  Dr.  Sharpe  the 
blotches  are  of  a  ** purple''  color  {loc.  cit^  p.  72). 

As  we  know,  among  the  JAimcol<v^  the  eggs  are  generally  four  in 
number,  with  a  ground  color  of  some  shade  of  butt*  or  olive,  more  or 
less  spotted  and  blotched,  and  of  a  pyriform  shape.  The  markings 
are  commonly  of  some  shade  of  brown,  almost  black  in  some  instances, 
or  purplish.  Coues,  in  his  "  Key,"  ignores  the  eggs  of  a  great  many  of 
the  limicoline  birds,  including  such  interesting  forms  as  the  Woodcock, 
Oyster  Catchers,  and  Turnstones.  The  study  of  the  oology  of  this 
group*is  im])ortant,  for  "Perhaps  the  greatest  scientitic  triumph  of 
oologists  lies  in  their  having  fully  appreciated  the  intimate  alliance  of 
the  LimieoUv  (the  great  group  of  Snipes  and  Plovers),  with  the  Gavi(v 
(the  Gulls,  Terns,  and  other  birds  more  distantly  connected  with  them), 
before  it  was  recognized  by  any  professed  taxonoinist,  L'flerminier, 
whose  researches  have  been  much  overlooked,  excepted  ;  though  to 
such  an  one  wiis  given  the  privilege  of  placing  that  affinity  beyond 
cavil"  (Huxley,  Proc.  Zoi31.  Soc,  1S07,  pp.  426,  450-458;  (/.  Ibiftj  1868, 
p.  92).t 

If  for  our  ])resent  purposes  we  include  in  a  suborder  (Herodiones) 
the  Ibises,  the  Storks,  the  Herons,  Egrets,  Bitterns,  and  their  natural 


"  Kidder.  J.  H :    Hull.  V.  S.  Nat.  Miis.  Nu.  8.  187H,  p.  '^ 
t  Nowtou  A.,  Art.  **  Birds,"  Encyl.  Brit.,  p.  773. 
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allies,  we  have  an  interesting  group,  presenting  a  number  of  i)ie<;uliaritie8 
in  their  oology.  Dr.  Sharpe  says  of  the  Ibises  ('*  Plat<ile(v^^)  that  in 
Platalea  the  eggs  are  "greenish- white"  with  spots,  wliile  in  Ibis  they 
are  "green"  (/.  c,  p.  75).  Now,  Coues  makes  the  statement  that  the 
eggs  of  our  American  S]>oonbill  (Ajaja)  are  usually  3  in  number, 
"  nearly  elliptical  and  white  "  (Key,  p.  652),  while  Mr.  liidgway  gives 
an  entirely  different  description  of  them  when  he  s«ays  that  they  are 
"  ovate,  white,  or  buffy  white,  blotched,  spotted,  and  strained  with 
various  shades  of  brown"  (Man.,  p.  123). 

A  similar  confusion  of  description  is  extended  to  the  eggs  of  Ibises. 
Coues  says  the  eggs  of  the  Glossy  Ibis  (r.faleinellua)  are  ovoidal  in 
shape  and  "greenish-blue"  in  color  (Key,  p.  649),  while  Ridgway  re- 
marks that  both  Glossy  Ibis  and  White-faced  Glossy  Ibis  lay  eggs  of  a 
"plain  greenish  verditer  blue"  color  (Manual,  p.  114);  and  Coues  says 
the  last-named  species  lays  green  eggs,  3  or  4,  rarely  6  in  number  (Key, 
p.  651).  Eidgway  states  that  both  the  White  Ibis  and  the  Scarlet  Ibis 
(G.  alba  and  rubra)  lay  eggs  that  are  "greenish-white,  buffy,  or  pale 
brownish,  stained,  blotched,  and  spotted  with  brown"  (Manual,  p.  123). 
Coues  describes  the  eggs  (3  in  number)  of  G.  alba  as  being  of  a  "dull, 
chalky  white,  blotched,  and  spotted  with  pale  yellowish  and  dark  red- 
ish-brown"  (Key,  p.  651).  When  Dr.  Sharpe  in  his  description  said  the 
eggs  of  the  Ibis  were  "green,"  as  cited  above,  he  must  have  referred  to 
the  Glossy  Ibis,  and  not  the  Sacred  Ibis  {Plegadis  fahinelltis  and  not 
Ibis  (ethiopica),  though  he  says  ^'Ibis.^^  Newton  observes  that  the  eggs 
of  the  Sacred  Ibis  "  are  of  a  dingy  white,  splashed,  spotted,  and  speckled 
with  reddish-brown;"  and  further  remarks  of  the  Glossy  Ibis  (P.falci- 
nellus)  that  "  one  of  the  most  remarkable  things  about  this  species  is  that 
it  lays  eggs  of  a  deep  sea-green  color,  having  wholly  the  character  of 
heron's  eggs,  and  it  is  noticed  that  it  often  breeds  in  company  with 
herons,  while  the  eggs  of  all  other  Ibises,  whose  eggs  are  known,  re- 
semble those  of  the  Sacred  Ibis."  (Art.  "  Ibis,"  Bncyl.  Brit.,  v.  xii, 
p.  607.) 

Tantalus  loculator,  according  to  Coues,  lays  "  eggs  2  to  3,  elliptical 
in  contour,  shell  rough,  with  flaky  substance;  color  white  (Key,  p.  653), 
while  Eidgway  contends  that  the  eggs  of  this  bird  are  "  usually  more 
or  less  stained,  in  streaks,  with  i)ale  brownish."    (Manual,  p.  125.) 

Mr.  Ridgway  says  that  all  our  North  American  Henms  {Ardea,  Nycti- 
coraw)  lay  "plain,  bluish-green  eggs,  varying  in  depth  of  color"  (/.  c,  p. 
128);  Sharpe  remarks  that  the  eggs  of  the  Ardew  are  "generally  blue" 
(/.  C.J  p.  75);  while  Dr.  Coues  pretty  thoroughly  covers  the  ground  for 
the  Herons  when  he  observes  that  they  "are  altricial,  and  generally 
nest  in  trees  or  bushes  (where  their  insessorial  feet  enable  them  to 
perch  with  ease),  in  swampy  or  other  places  near  the  water,  often  in 
large  comnumities,  building  a  large,  flat,  rude  structure  of  sticks.  The 
eggs  vary  in  number,  coincidently,  to  some  extent,  with  the  size  of  tk^ 
species;  the  larger  Herons  generally  lay  2  or  3,  the  smaller  kinds  5 
6;  the  eggs  are  somewhat  elliptical  in  shape  and  usually  o^l^sjLXiSi^i^KsfV 
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gated  bluish  or  greenish  shade.''  (K^®y?  P«  ^^^j  When  we  come  to  the 
Bitterns,  however,  a  i)eculiar  difference  is  to  be  noted,  and  the  descrip- 
tion of  their  oological  characters  are  set  forth  in  the  subjoined  table : 

Egga  of  American  hittems. 


Species. 


Cones. 


Ridgway. 


Botauru*  lentiginotvt Nesta  on  the  ffround;  eggs,  3-5;     Eggs  palo  olive-drab,  orp  ale  i«a- 

I      brownish-drab,  witli  a  gray  {iu>t        bella  folor.    1.88  x  1.43.     (Man- 
green)  shade.    1.90  to 2.00  X  1.50.  *       '^~ 
Key,  p.  664.) 

B.exUis '  Eggs,  3-5,  elliptical,  white,  with 

faintest  tinge  of  bluish  1.92  x 
I      1.22(/.  c.,p.665). 


uai,  p.  126.) 

gs    white, 

.20  X  0.93.     (I.  c,  p.  127). 


£g^  white,  or   greenish- whit«. 


If  the  Bitterns  are  to  be  considered  as  a  subfamily  of  the  Ardeidce 
(Arde<v  Sharpe),  it  can  not  be  truly  said  that  all  the  representatives  of 
such  a  group  lay  blue  eggs. 

More  uniformity  seems  to  exist  among  authors  in  their  descriptions 
of  the  eggs  of  the  Cranes,  Kails,  and  their  allies  (suborder  Paludi- 
COL^).  Selecting  the  works  I  have  thus  far  consulted,  we  find  the  fol- 
lowing characters  variously  given : 

Oology  of  the  Paludicola', 


Species,  etc. 


CrantM  {,(1  niM) 


Onis  avurieana 


Aramus 


Nest  on  the  ground;  eggs  few  (p. 
666). 

Eggs  2  (or  30  3.75  X  2.65  light 
Drown  ish'drab,  rather  sparsely 
marked,  except  at  great  end.  with 
large  irregular  spots  of  dull  choc- 
olate brown,  with  paler  obscure 
shell  •  markings ;  shell  rough, 
with  numerous  warty  elevations 
andpanctulate  (p.  667). 


Ridgwfcy 


Eggs  pale  olive  or  olive  balfv, 
8potte<l  with  brown,  reddiali- 
brown,  and  purplish-gray. 

size  4.04  X  2.50. 


A.giganteus 
XaUas 


Ponana  novelforacentis 


Vffx  erex 


The  eggs  are  nnmerouM,  generally 
variegated  in  color  (p.  670). 


Effgs  abont  6,  rich,  warm  hnfty- 
orown,  marked  at  the  great  eiid 
with  a  cluster  of  reddith<choco- 
late  dots  and  spots  (p.  674). 


lonomU  martiniea '  Not  rccordnl  (p.  676) 


OaUinuUi  (foleata 


FalicQ  atntricana 


Nidiflcation   exactly  that  of  the 
cot»t  (p.  67.>>. 


Eggs  abont  a  doscn,  ^road,  shaped 
Tike  an  averai^o  hen's  egg,  clear 
clav  color,  uniformly  and  mi- 
nutely dotte<l  with  dark  brown, 
the  spots  usually  merepin>beads, 
aonietimes  large  blotcfics.  1.75 
to  2.00  l<mg  by  1.2U  to  1.35  broad 
(pp.  676,677). 


Eggs  4*7  (sometimes  as  many  as 
15/  (2.32  X  1.70,  pale  dull  buff 
s]>otte4l,  daubed,  and  stainecl 
with  brown  and  purplish- gray 

,    (p.  136). 

Egg86-15,  white,  buffy  white,  dnll 
butf,  or  pale  brownish-buff,  ratiier 
sparingly  spotted  and  speckled 
with  rusty  brown  and  purplish* 
gray  (p.  137). 

Eggs  6  or  more,  creamy-boff  dense- 
ly H)>nuklc<l  and  speckled  on 
larger  end  with  rusty  brown  (p. 
140). 

ggH  abont  11,  light-buff  or  pale 
olive  buif,  s})ott«d  longitudinally 
with  cinnamon  brown  or  roaty 
and  purplish  gray  (p.  140). 

Eggs  6-10,  pale  cream  c<dor  or 
creamy  white,  speckled  (some- 
times,'also,  sparingly  spotted), 
chiefly  around  larger  end  with 
brown  and  purplish  gray  (p.  141). 

Eggs  »-13:  buff,  pale  bufi',  brown- 
ish-bnff,  or  buffy  brown,  sparse- 
ly Slotted  with  dark  brown  (p. 
141). 

£gg»  6-12,  palo  dnll  bnff,  finely 
dotted  or  sprinkled  with  brown- 
ish-black and  purpUah  •  gray . 
1.91  X  1.32  (pp.  141,  li2). 
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Fi-oiii  what  this  table  shows  it  woiihl  appear  that  iu  so  far  as  their 
oology  seems  to  indicate,  the  Oanes  and  Eails  are  not  v  ery  intimately 
related  and  I  find  Dr.  Shari)e,  in  his  Classification  of  Birds,  placing 
them  widely  asnnder,  though  he  retains  the  ^^ArmnV  with  his  (rRUi- 
FOBMES  (order  XIX),  and  the  ^'Podivce^^  with  the  Eallipoemes 
(Order  X).  Dr.  Gadow  retains  them  both  in  (tRUIFOR^ies.  (P.  Z.  8. 
1892,  pp.  244,  245). 

Our  next  group  is  the  SXEaANoPODES,  and  I  find  considerable  differ- 
ence of  opinion  exists  not  only  as  to  the  number  of  eggs  normally  laid 
by  8teganoiK)dous  birds,  but  as  to  the  general  character  of  those  eggs. 
Coues,  in  iiresenting  the  ocilogy  of  the  group,  says:  "The  eggs  are 
very  few,  frequently  only  one,  usually  if  not  always  plain-colored,  and 
iucrusted  with  a  peculiar  white  chalky  substance"  (p.  710). 

THE   SULII>.«. 

Dr.  Sharpe Egg,  1  only,  white,  with  a  chalky  texture  (p.  77). 

Dr.  Couea Egg,  generally  single,  is  plain  in  color,  an<l  incruHted 

with  a  calcareous  matter  (p.  720).' 
{Snla  hassana) ^^gt  single,  pale,  greenish-blue,  flaked  ov«t  with  white 

chalky  substance  (p.  720). 
hlr.  Knlgsysiy  (Snlidoi) Eggs   1-2,    elliptical    or    clongato-ovate,   chalk-white   . 

superficially,  but  l>eDoath  the  c4ilcareou8  crust    pale 

greenish-blue  (p.  75). 

THK   PHAIJICROCORACID.K. 

Dr.   Sharpe  (in  the  Auhin- 

gidn>) l^ggs  four,  white  or  light-blue,  with  a  chalky  texture 

(p.  77). 
Dr.  Coues  (not  including  the 

Plotidtp) ^ggfi  are  commonly  two  or  three,  of  elliptical  form,  and 

pale  greenish  color,  overlaid  with  a  whit-^  <'halky  sub- 
Ktance  (p  726). 
Mr.  Ridgway  (not  iuoladiug , 

the  Anhingidof) ^ggB  2-5,  elongate-ovate,  pale  bluish  green,  with  a  more 

or  less  continuous  white  chalky  crust  (p.  77). 
Dr.  Coues  {Plotus  anhinga) . .Eggs  3-4,  like  cormorant  eggs  in  color  and  texture,  but 

narrow  and  elongate  (]>.  730). 

THE   PKLKCANID.K. 

Dr.  Sharpe Egg,  one  only,  white  with  a  chalky  texture  (p.  77). 

Dr.  Coues  (P.  fuacua) Kggs  2-3,  white,  chalky,  elliptical  (p.  723). 

Mr.  Ridgway  (PelecaniM) Eggs  1-4,   oval,   ovate,   or  ehmgo-ovate,   with    rough 

chalky  shell,   pure  white,   but   usually  much    blood 

stained  (p.  81). 

THK  FREtJATiD.K  (Frigate  birds). 

Dr.  Sharpe Kgg  only  one,  white,  much  smoother  than  those  of  Sula 

(p.  77)". 
Dr.   Coues  {Tavhypetvs  aqui- 

Ihs) Kggs  2-3  in  number,  are  greenish-white,  with  a  thick 

smooth  shell.     2.iM)  x  2.00.     (I».  731.) 
Mr.    Ri<lgway    {Fregaia 

aquila) E|?g»  (usually  only  1),  pure  wliit^',  oval,  ovate,  or  oVc»w^5^- 

ovate.     2.70x1.83.     (F.  83.) 
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Dr.  Goues  makes  no  record  of  the  diameters  of  the  ifg^*  of  Pkaethon 
ill  his  "Key''  (pp.  7.*U,  73li),  but  Ridgway  describes  the  egg  of  the 
genus  (common  char.)  ivs  ^' egg  ova' e,  dilute  claret-brown  or  whitish, 
speckled,  sprinkled,  sjwtted  or  blotched  with  deep  claret-brown "  (p. 
74).  Dr.  Sharpe  says  of  his  Phaethontes,  ^'  Egg,  one  only  ;  mottled 
reddish-brown"  (p.  70).  This  is  a  curious  departure  from  the  stegaiiop- 
odous  birds  generally,  and  so  far  as  it  goes,  reminds  us  of  the  Longi- 
pennes  in  color,  that  is  being  si)otted,  but  titegan^poden^  in  being  but 
one  of  them  laid. 

Prof.  Newton  says  Sula  bassana  lays  only  a  *^  single  egg "  with 
"  a  white  shell  of  the  same  chalky  character  as  a  (^omorant "  (A.  N.,  Art. 
"Gannet,'-  Encyl.  Brit.,  vol.  x,  p.  71), but  that  Pelecanwt^  or  the  Pelicans, 
lay ^' 2  eggs  commonly"  (Art. "  Pelican,"  loc.  cit,  vol.  xviii,  p. 475).  Here 
certainly  authors  do  differ  most  widely.  Dr.  Sharpe  declaring  that 
Pelicans  lay  but  "  one  egg  only."  Prof.  Newton  says  two,  and  Ridg- 
way says  they  lay  as  many  as/owr. 

A  similar  diversity  of  oi)inion  appears  to  be  extended  to  the  oiilogy 
of  the  representatives  of  the  next  group  of  birds,  the  Odontogi.oss^:. 

Prof.  Sharpe  says  the  Flamingoes  lay  a  '' single  white  egg'- (1.  c, 
p.  76),  while  most  other  authorities  claim  the  clutch  consists  of  two 
for  those  birds.  Ridgway  says  *'  eggs  [not  how  many]  are  pure  chalk- 
white  and  of  an  elongate  ovate,  or  <*ylindrical  ovate  "  form.  (Manual 
p.  121.)     Possibly  he  may  mean  two  or  more. 

Dr.  Goues  is  positive  about  it  when  he  observes  for  Phfenicopterus 
ruber,  "  Eggs  2,  3.25x2.10,  with  thick  shells,  roughened  with  white 
flaky  substance^  bluish  when  this  is  scraped  away"  (p.  679).  Flamin- 
goes' eggs  have  been  known  for  a  long  time,  and  Newton,  quoting 
Dampier,  observes*  that  these  birds  '^  never  lay  more  than  two  eggs 
and  seldom  fewer." 

Coming  next  to  the  Swans,  Geese,  Ducks,  and  their  allies  ( Anseres), 
the  statements  are  more  uniform  in  cl^aracter,  and  the  general  one  of  Dr. 
Cones  *nhe  eggs  are  usually  of  some  phiin  pale  color,  as  greenish,  drab, 
or  creamy;  the  clutch  varies  in  number,  commonly  ranging  from  half 
a  dozen  to  a  dozen  ami  a  half"  (p.  681);  or  that  of  Dr.  Sharpe,  "eggs 
numerous,  creamy  buff,  or  greenish  white,  or  pure  white"  (p.  76),  will 
probably  cover  the  ground.  Our  Swans  lay  from  2  to  5  eggs,  rough- 
shelled,  and  of  a  dull  white  color  (Cones),  while  among  the  Geese  we  find 
Philacte  eanagim  lays  5  eggs,  which  are  white,  "with  line  pale  brown 
dotting,  giving  a  general  pale  dirty  brown  color,"  and  Branta  canaden- 
His  lays  as  many  as  "5  to  9,  ellipsoidal,  smooth,  pale  dull  greenish^' 
(Coues,  pp.  ()86-6S8).  The  number  becomes  still  greater  among  the 
Ducks,  and  our  American  Wigoon  (Jf.  amerlcana)  often  lays  as 
many  as  12  eggs  of  a  -'dull  pale  butf"  color,  and  the  little  Buffle-head 
(C.  albeola)  as  many  as  14,  they  being  of  an  ellipsoidal  form  and  of  a 
*'buffy-drab    tint    (between    greenish-olive    and   rich  creamy-whit^" 

*Newt<>n,  A. :  Art.  "  Flamingo/*  Encycl.  Brit.  vol.  ix,  i».  286,  cites  Donipier,  New 
VoyAge  round  the  World,  ed.  2,  corrected,  vol.  i,  p.  71,  London,  1697. 
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(Cones,  p.  706).  Eider  Ducks  also  lay  from  8  to  10  drab-colored  eggs, 
and  the  Mergansers  lay  about  an  equal  number — they  being  white  in 
the  Hooded  Mergansers  (L.  ciwullatus)  (Kidgway).  Swans  and  Geese, 
then,  as  a  rule,  lay  the  fewest  number  of  eggs,  and  certain  varieties  of 
the  smaller  species  of  Ducks  the  greatest  number,  and  at  least  one  an- 
serine bird  lays  spotted  eggs  (P.  canagica — the  Emperor  Goose). 

When  we  come  to  examine  the  oology  of  the  great  Columbo-gallina- 
ceous  group,  one  well  represented  in  the  avifauna  of  the  United  States, 
it  is  possible  to  make  the  comparisons  quite  extensive,  owing  to  Ben- 
dire's  exhaustive  labors,  as  seen  in  his  line  quarto  volume  already 
spoken  of  at  the  beginning  of  this  paper.  This  I  shall  endeavor  to  do 
in  a  table,  incorporating  also  the  observations  of  Dr.  Coues  and  Mr. 
Ridgway,  and  giving  the  majority  of  the  species  of  the  two  suborders 
(Gain na'  and  Columbw): 


Oiilogy  of  American  Gallinfr. 

[Pagination  after  Dr.  CoaeH'a  numo  refers  to  hid  "Key"  (rev.  e*!.  1884),  after  Ridgway 's  to  bin 
"Manual,"  and  after  Bendire's  hiH  "Life  Historieii  of  North  American  Bird8."  Nomenclature  of 
A.  ().  IT.     "Chw-klist."] 


(Jroupa,  apeciea,  etc. 


Dr.  Couea. 


Kidgway. 


Colinut 


KggH  white,  pyrifonn, 
uumeroua    {Ortyx.  p. 

58ft). 


Oreortyx  jnetut 


CalUpeyla  aqttamata . 


Eggs  colored:  a  mina- 
ture  of  the  rufiled 
grouse's,  only  distin- 
guished bv8*mall«r 
size  (p.  591). 

Kggs  10-12-16,  rather 
euiptical  than  coni- 
cal, white,  minutely 
freckled  with  butT 
(p.  594). 


Cyrionyx i  Not  given 


DendragapttM  ob»euru».\  Eggs  creamy-baff,  fine- 
ly   freckled   all  over 
I      with  chocolate<brown, 
'      seldom  with  any  large 
'      spots  (p.  579). 


Bonata  utnlxlUis. 


Lagoptu 


Tympanuehut. 


1 


Eggs  very  characteris- 
tic, fh)m  creamy  white 
to  creamy  buff,  u»ual- 
ly  immaculate,  Honie- 
times  minutely  dotted, 
etc. ;  pyrifonn  (p.  585). 

Eggs  very  heavilv  col- 
ored, ^lith  Iwhf  con- 
Huent  blotches  of  in- 
tense burnt-sienna 
color.  u]»on  a  more  or 
leas  reddish-tinted 
buff  ground  (p.  586). 

Palo  greenish-gray, 
with  sometimes  a 
glaucous  bloom,  usu- 
ally unmarked,  some- 
times very  minutely 
dotted  with  brown 
(p.  584). 


Egg'3  numerous  (12  to 
upward  of  20),  pyri- 
fonn-ovate,  white, 
usually  more  or  leas 
stained  (adventitious- 
ly?) with  light  brown 
(p.  187). 

Eggs  cream  color  or 
creamy  buff,  varying 
in  depth  of  color 
(p.  190). 

Eggs    white,    huffy 
white  or  pale  huffy, 
usually  more  or  less 
distinctly  sprinkled  or 
speckled  with  broTn 
(p.  191). 
["  Egg    (identification 
I      verv  doubtful)   plain 
I      white  (p.  194). 
I  ^'SS^  ^^^<  huffy  or  pale 
!      brownish,    sprinkled, 
speckled,  or  more  rare- 
I      ly  spotted  with  dark 
brown  (p.  194). 


Eggs  6-10  or  more,  huffy, 
usually  plain,  some- 
times 'speckled  with 
brown  (p.  197). 


Eggs  about  10-16,  more 
or  less  heavily  spotted 
or  marbled  with  dark 
brown  or  black  on  a 
huffy  or  light^rusty 
ground  (p.  198). 

Eg|rs  8-12,  light  drab, 
olive,  or  dull  huffy, 
etc.  (p.  202). 


Bendire. 


E^gs  varying  from  12-18 : 
m  form  f^m  round 
ovate  to  aubpyriform 
in  shape ;  are  dull  white 
in  color,  slightly  glos- 
sy, sometimes  stained 
with  grass  or  soil  (pp. 
4,6).     {/'.  virginiamis. 

Same  as  Ridgway. 
Sliape  short  ovate ;  re- 
semble unmarked  eggs 
of  ruffed  grouse  (p.  14) . 

Number  ranges  f  ro  m 
9-16.  LuHterles.s;  pale 
buff;  markings  sharp, 
small,  bro.7n  to  fawn, 
etiually  distri  b  u  t  e  d 
(p.  21). 

Eggs  10;  rather  glossy, 
white;  generally  ovate 
in  form    (p.  40). 

Eggs  average  8-12; 
ovate  in  shape;  pale 
cream  to  oroam  buff: 
more  or  less  spotted 
over  entire  surface 
with  fine  dots  of  chest- 
nut-brown (p.  49). 

Eggs  8-14,  average  11, 
ovate  or  short  ovate, 
milky  white  to  pinkish 
buff,  oc'casionally 
finely  speckled,  etc. 
(p.  63). 

Eggs  average  1 1-16,  ovate 
to  elon  go-ovate,  cream 
color  to  reddish  buff, 
some  specimens  heav- 
ily marked  with  ctm- 
fiuent  blotches  and 
markings  (p.  74). 
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Groupn,  Apocies,  etc. 


Centroeerevt 


Mdeagris Not  g^xen 


Kidgway. 


Essentially  agrees  with 
Ridgway. 


Ortalisvetulamaeealli.   Eggs  generally  3,  with 

a  thick,  granalar,  and 
very  hani  shell,  like  a 
guinea  fowl's,  oblong, 
oval,  bnff-oolored,  or 
creamy  white,  large 
for  the  binl  (p.  573). 


Eggs  6-15,  varying  from 
pale  olive  buff  to  light 
olive  greenish,  speck- 
led, sprinkled,  orsirat- 
ted  with  deep  brown 
(p.  205). 

Eggs  10-18  ormore,  light 
huffy,  thickly  (but 
sometimes  indistinct- 
ly) speckled  or  sprin- 
kled with  brown  (p. 
206). 

do 


Bend  in 


Essentially  ditto. 


The  ground  color  varies 
trtma  palecreamv  white 
to  creamy  buff  (p.  116). 


I>o. 


COLrMBiE. 


Columba  /a*ciata 


Eeiopinie*  migratorius 


Eggs  2,  equal-ended, 
white,  glistening  (p. 
565). 

Eggs  1  or  2,  equal-end- 
ed (p.  566). 


For  the  family  Colum- 
bidcB.  Eggs  2,  idain 
white  or  buffy  white 
(p.  210). 


Zenaidura do 


Zenaida I  Not  given. 


EngyptUa Not  given 


MtlopeUa 


Eggs  2,  whiti;  or  creamy 
(p.  560). 


ColumbigaUinat    Scar- 

dqfeOa, 
Oeotrygon  martinica . . . 
Stamenuu 


I^rge  for  sise  of  bird : 
*  *  *  pointed  ellip- 
tical ovate,  pure  white, 
glossy  (p.  127). 

Eggs  1  or  2,  elllptioal 
oval,  pure  white, 
slightly  glossy  (p.  138). 

Eggs  1  or  2,  pure  white, 
oval  or  elliptical  oval, 
or  elliptical  ovate  (p. 
142). 

BSI^B  2,  pure  white  an«l 
oval,  more  rounded 
than  pigeons  usually 
are  (p.  144). 

Bj^gB  '^^  elliptical  oval, 
cream  buiT,  glossy 
(p.  145). 

Eggs  2,  seldom  I ;  when 
fresh  a  rich  oreamy 
tint;  as  inoabalion  ad- 
vances fades  to  a  dull 
dead  white  (p,  147). 

Eggs  2,  white. 

Not  known. 

Not  positively  known. 


As  will  be  seen  from  this  table,  and  as  has  long  been  known,  the 
eggs  of  the  Fowl  series  differ  very  materially  from  those  of  the  Colum- 
bine series  of  birds.  In  this  connection  I  quote  the  following  from  Dr. 
Sharper  "As  far  as  their  osteology  goes  the  sand  grouse  are  very 
columbine,  and  had  they  occurred  in  a  fossil  state  only  they  would 
probably  have  been  placed  in  the  Columbae.  ♦  •  •  Nest  none. 
Eg^s  three,  double-spotted,  equally  rounded  at  both  ends.  Nestling 
Galline.  Young  clothed  with  down  like  the  young  of  a  Partridge,  but 
more  variegated  with  white  tufts."    (Glass  of  Birds,  p.  69.) 

Among  the  Cathartidw^M^  Raptorial  birds  (Acoipitres),  exclusive  of 
StrigeSj  we  find  a  great  diversity  of  eggs,  both  in  the  matter  of  form  and 
color.  This  seems  to  be  especially  true  of  the  Hawks,  Eagles,  and  their 
allies,  where  not  only  the  same  species  may  lay  very  different-appearinfir 
eggs,  but  in  some  cases  the  same  individual  may  do  likewise  and  variously 
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tinted  eggn  be  discovered  iu  the  same  clutch.  According  to  Beudire 
the  California  Vulture  {PHcudogryphtis)  lays  t«ro elongate  ovate,  slightly 
glossy  eggs  of  a  uniform  light  grayish-green  color  and  unspotted. 
They  differ  from  the  eggs  of  other  Vultures  in  that  they  are  '*  close 
grained  and  deeply  pitted  "  (p.  161).  Of  the  Turkey  Vulture  (Cathartes 
aura)  he  observes  that  "  two  eggs  are  usually  laid,  occasionally  but 
one,  and  very  rarely  three.  These  are  among  the  handsomest  eggs  of 
the  Raptor es.  Their  ground  color  is  generally  a  light  creamy  tint, 
occasionally  a  dull,  dead  white,  with  a  very  faint  trace  of  green  in  some 
few  instances.  They  are  blotched,  smeared,  and  spotted  with  various 
shades  of  reddish-brown,  chocolate,  and  lavender,  the  markings  usually 
predominating  about  the  larger  end  of  the  ^gg^  and  very  irregular  in 
outline.  In  eggs  l>elonging  to  the  same  set  the  markings  frequently 
differ  greatly  in  size  and  intensity,  one  being  heavily  marked  and  the 
other  but  slightly.  Occasionally  an  ^gg  is  found  which  is  entirely 
unspotted.  The  eggs  also  vary  greatly  in  shape;  the  mtyority  are 
elongate  ovate,  a  few  are  ovate,  others  elliptical  ovate,  and  now  and 
then  one  is  perfectly  cylindrical  ovate"  (p.  164).  Catharista  atrata^ 
on  the  other  hand,  lays  eggs  which  '^  are  readily  distinguished  from 
those  of  the  Turkey  Vulture  by  their  different  ground  color,  soinewhat 
larger  size,  and  fewer  markings  as  a  rule.  By  far  the  greater  num- 
ber of  eggs  are  elongate  ovate,  a  few  are  short  ovate,  others  elliptical 
ovate.  Their  ground  color  is  a  pale  gray-green ;  in  none  of  the  speci- 
mens before  me  can  it  be  called  a  creamy  white;  the  tint  is  perceptibly 
different.  In  an  occasional  specimen  it  may  be  called  pale  bluish- 
white,  like  w^ell-watered  milk,  but  the  first-mentioned  color  predomi- 
nates. <*  The  markings  vary  from  chocolate  to  reddish-brown  of  differ- 
ent tints,  and  mixed  among  these,  in  about  half  of  the  specimens, 
are  found  shell  markings  of  lilac  and  lavender;  in  an  occassional  speci- 
men these  predominate  over  the  first-mentioned  tints.  In  the  series 
before  me  all  the  markings  are  rather  irregular  in  shape  and  are  clus- 
tered about  the  larger  end  of  the  egg.  Tliey  are  usually  large  and 
seldom  confluent.  A  few  eggs  are  but  slightly  marked,  and  the  spots 
are  small  and  fine,  but  none  are  entirely  unspotted."  {Loc.  ctf.,  pp.  167, 
168.) 

We  now  come  to  the  Faleonulw,  a  group  of  birds  which  are  known, 
as  a  rule,  to  lay  very  beautiful  eggs,  and  one  has  but  to  examine  the 
richly  colored  and  thoroughly  accurate  ligures  in  Cai)t.  Bendire's  work 
to  fully  appreciate  this  fact. 

Eidgway  observes  that  Elanus  Iciwurus  lays  from  2  to  3  eggs,  but 
Bendire  says  they  lay  more  than  that  commonly,  and  t bat  the  ^^  set  varies 
from  3  to  5,  generally  4."  They  are  of  great  beauty,  the  ''  groundcolor 
is  creamy  white,  and  they  are  heavily  marked  over  their  entire  surface 
with  irregular  confluent  blotches  and  smears  of  dark  blood  red  and 
claret  brown,  of  different  degrees  of  intensity,  the  smaller  end  being 
oft^n  the  more  heavily  colored.    But  little  of  the  ground  color  is  vie^^^^ 
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in  the  majority  of  the  specimens.  Some  sets  are  much  lighter  than 
others,  possibly  a  second  layinji;.  The  eggs  are  usually  oval  in  8hai)e,^ 
(Bendire.)  Cones  contends  that  one  of  these  Kites  may  lay  as  many  as 
6  eggs,  antl  that  in  form  they  are  "  subspherical."    (p.  525.) 

The  question  of  the  difference  in  eg:g  markings  of  birds  of  the  same 
species,  or  even,  as  I  have  said,  in  the  eggs  of  the  same  individual,  is 
one  of  great  interest.  From  all  that  has  been  gathered  it  would  api>ear 
to  largely  depend  upon  the  physical  condition  of  the  parent  bird  at  the 
time  of  depositing  the  agg.  Captivity  and  fright  have  also  their  iutlu- 
ence,  the  secretions  of  the  oviduct  being  often  checked  or  even  entirely 
arrested  at  such  times.  Age  likewise  has  much  to  do  with  it,  and  the 
fact  is  now  pretty  well  established  that  the  older  a  bird  is  the  more  in- 
tensely will  its  eggs  be  colored,  meaning,  as  I  do,  of  course,  those  species 
which  lay  colored  eggs,  either  tinted  all  over  or  with  varied  markings. 
Young  birds  of  the  first  season  lay  lights  eggs  in  all  respects,  for  ex- 
ample, than  those  individuals  which  have  bred  for  many  years. 
.  Another  American  Kite,  Ictinia  misHiHttippierMis,  lays,  according  to 
Bendire,  usually  but  fico  eggs,  or  at  the  most  3.  "They  are 
rounded,  ovate  in  shape,  pale  bluish  white  in  color,  and  unspotted,  or, 
as  the  rarest  exception,  show  '  a  few  minute  deeper  blue  shell  markings.' 
(P.  179.)  The  eggs  of  this  species  were  unknown  to  Dr.  Cones.  They 
are  frequently  Jidventitiously  stained.  The  Everglade  Kite  (Rostrha- 
mm  sociahilw)  also  lays  2  or  3  eggs  which  are  'blotched,  marbled, 
and  stained  with  various  slnides  of  brown  on  a  paler  (sometimes  bluish 
white)  ground  color.^''  (Ridgway,  p.  226.)  In  the  Marsh  Hawk  we 
find  a  greater  number  of  eggs  laid  (Circwf  hudsoniwi),  as  many  as  6 
according  to  Bendire  (p.  186),  and  8  in  Ridgway's  account  (p.  226).' 
They  are  commonly  plain,  with  a  white  or  bluish  white  ground  color,' 
but  may  be  blotched  and  spotted  with  light  buff  and  brown  markings. 
They  assume  some  form  of  the  ovate  in  contour,  and  are  generally 
glossy-shelled  and  smooth. 

Oology  of  the  genus  Accipiter. 


SijecicH. 


A.  velox. 


A.  eooptri 


A.  atrieapiUuM 


Kidgway. 


Kg^  2-5,  whitt^,  greenish  white, 
ur  bluinh  white,  usually  very 
heavily  ttlotched  with  urown. 
1.47  X  1.16.     (p.  227.) 


Urtiilly  plain  bluish  white,  rarely 
faintly  Hpotted  with  pale  brown- 
inh.     1.93  XlSM.     (pp.  227,  228.) 


KggH  2-3 ;  white  or  glaucous  white, 
sometimes  very  faintly  raarketl 
with  pale  brownish.  2.31  ,•;  1.74. 
(p.  228.) 


Bendire. ' 


Eggs  4-5  (7  in  one  case),  oval  or 
short  ovate ;  pale  bluish  or  green 
ish  white,  heavily  blotvhed, 
spotted,  and  roarblod  with  va- 
rious shades  of  brown.  Some 
speciuiens  ground  color,  hidden 
by  coutiueut  markinjra  of  cinna- 
mon rufous.  The  dilrerent  pat- 
terns of  marking  are  eiidleiM  in 
variety  (p.  191). 

Eggs  2-G  (varying  with  locality), 
palo  bluish  or  greenish  white 
(failes  out  in  time).  Many  (.^ 
yter  cent)  are  variously  spotted 
(p.  195). 

Eggs  2-.'i:  pale  bluish  white  in 
color  and  unHi>otted  (p.  196). 
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From  tliis  it  will  be  seen  that  the  eggs  of  Hawks  may  vary  greatly  iu 
the  Siime  genus,  from  an  unspotted  white  egg  (A,  atricapillus)  to  a  green- 
ish white  eggj  heavily  marked  all  over  {A,  velox.). 

Harris's  Hawk  (Parahuteo)  also  lays  three  or  four  eggs,  which  are 
white  or  a  buff*  white,  and  show  more  or  fewer  light  brown  markings. 
About  half  the  eggs  of  this  species  also  lack  markings.  The  eggs  of 
our  common  Ked-tailed  Hawk  {Buteo  borealis)j  which  I  have  collected 
upon  numerous  occasions,  vary  wonderftilly  in  point  of  size.  There  are 
generally /owr  to  the  clutch,  and  have  a  ground  color  of  bluish  white. 
Some  have  siK)ts,  others  are  irregularly  marked  with  various  brown- 
ish tints,  which  markings  are  of  the  greatest  variety,  no  two  specimens 
being  exactly  alike  in  pattern  with  respect  to  size,  color,  intensity,  or 
distribution.  Unspotted  eggs  occur  in  the  same  set  with  spotted  ones. 
Bendire  says  of  the  Zone-tailed  Hawk  (Buteo  abbreviates)  that  its  ^^eggs 
vary  from  1  to  3  in  number,  usually  2,  and  seem  to  be  for  the  most  part 
unspotted.  They  are  oblong  oval  in  shape,  pale  bluish  white  in  color, 
and  the  shell  is  rather  smooth  and  finely  granulated."    (p.  233.) 

Hawks  of  the  genus  Falco  as  a  rule  lay  dark-colored  eggs,  more  or 
less  covered  all  over  with  markings  of  various  shades  of  brown.  Falco 
mexicamis,  however,  lays  from  2  to  6  creamy  white  eggs,  more  or  less 
sprinkled  over  with  madder-brown  spots  and  markings.  Other  whit- 
ish-colored eggs  of  species  of  this  genus  may  have  the  ground  color  al- 
most entirely  hidden  or  obscured  by  the  markings  being  so  numerous 
and  close  together.  The  egg  of  the  Aplomado  Falcon  is  an  instance  of 
this  kind.  Audubon's  Garacara  ( Polyhorus  cheriway)  also  lays  from  2  to 
3  eggs,  which,  according  to  Bendire,  are  "oval  in  shape;  the  ground 
color,  when  visible,  which  is  not  often  the  case,  is  creamy  white,  and  in 
the  majority  of  specimens  is  entirely  hidden,  the  egg  appearing  to  be 
of  a  uniform  rufous  cinnamon  of  different  shades,  some  of  the  darker  ap- 
proaching vinaceous  rufous.  This  is  again  overlaid  with  irregular 
blotches  and  spots  of  dark  chocolate,  claret,  brown,  and  burnt  umber. 
Most  of  these  eggs  are  heavily  marked,  a  few,  however,  only  slightly, 
and  in  these  the  markings  are  usually  small  and  more  regular  in  out- 
line, a  few  are  unspotted,  and  although  the  grouifd  color  is  not  visible  it 
is  entirely  overlaid  with  an  even-colored  cinnamon  tint."  (pp.  317, 318.) 
It  would  be  impossible  here,  w  ithout  far  exceeding  the  limits  of  space, 
to  begin  to  described  the  eggs  of  the  Osprey  (Pandion).  They  are  all 
wonderfully  handsome,  but  vary  in  size,  form,  ground  colors,  and  mark- 
ings to  an  endless  degree.  To  view  Capt.  Bendire's  beautifully-colored 
figures  of  them  (PI.  xi)  one  can  hardly  believe  that  they  were  laid  by 
the  same  species  of  bird.  Still  the  eggs  of  Polyhorus  shown  upon  the 
same  plate  vary  quite  as  much  and  in  the  same  particulars,  and  even 
more  so  in  the  matter  of  size. 

Eagles,  as  in  the  case  of  the  Falcons  and  Hawks,  lay  but  few  eggs, 
rarely  more  than  three,  and  they  also  range  from  a  pure  white  egg 
(Haliwetus  leMCoeephalus)  tooneshowing  upon  its  surface  speckles,  spo^> 
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blotches^  and  a  clouding  with  brown  and  gray  (Aquila).  Bendire  re- 
marks of  the  Harpy  Eagle  ( Thra^aeUis  harpyia)  that ''  I  have  been  un- 
able to  find  a  correct  description  of  the  egg  of  this  species,"  and  be 
supplies  one  from  the  specimens  of  that  bird  in  the  U.  S.  National 
Museiim,  and  observes  '^  the  eggs  are  white,  with  yellowish-brown  dots 
and  washes,  and  about  as  long,  though  not  quite  as  heavy,  as  a  hen's 
egg.  Of  these  eggs  the  Harpy  lays  4  or  5,  but  never  hatches  more 
than  2,  and,  if  the  Indians  can  be  believed,  feeds  the  first  two  eaglets 
that  make  their  appearance  with  the  contents  of  the  remaining  egg^^ 
(p,  271). 

Coming  next  to  the  Psittact,  I  find  that  neither  Coues  nor  Bidgway 
give  in  their  works  the  number  of  eggs  laid  by  our  Carolina  Paroquet 
(Canurus  carolinensis)',  the  former  says  ''eggs  whitish,  1.40  x  1.05, 
elliptical  in  shape,  rough  in  texture"  (p.  496),  and  the  latter,  "eggs 
1.39x1.07,  ovate,  short  ovate,  or  rounded  ovate,  pure  white"  (p.  270). 
Dr.  Sharpe  says  simply  "  egg  white"  for  his  Order  Psittaciformes  (p.  83). 
1  am  of  the  opinion  that  the  fact  is  not  exactly  known,  and  the  truth  of 
the  matter  is,  we  stand  sadly  in  need  of  a  knowledge  of  much  in  the 
biology  of  this  entire  and  large  group  of  most  interesting  birds. 

Coccyges:  The  parasitic  habits  of  the  European  Cuckoo  (0.  canoru^) 
are  too  well  known  to  require  comment  here,  and  Coues  observes  that 
"the  American  Cuckoos  have  been  declared  free  of  suspicion  of  such 
domestic  irregularities;  but,  though  pretty  well  behaved,  their  record 
is  not  quite  clean :  they  do  sometimes  slip  into  the  wrong  nest.  The 
curious  infelicity  seems  to  be  connected  in  some  way  with  the  inability 
of  the  female  to  complete  her  clutch  of  eggs  with  the  rapidity  and  regu- 
larity usual  among  birds,  and  so  incubate  them  in  one  batch.  The 
nests  of  our  species  of  Coccygus  commonly  contain  young  by  the  time 
the  last  egg  of  the  lot  is  laid  "  (p.  471).  Such  habits,  however,  are  de- 
parted from  by  the  genus  Crotophaga,  birds  which  build  a  large  nest  for 
the  use  of  a  number  of  the  species  to  lay  in  in  common.  In  Oeococcffx 
and  Goccygusj  species  that  lay  numerous  eggs  at  irregular  intervals,  we 
find  often  a  fresh  egg  just  laid  and  i)erhaps  a  nestling  half  as  large  as 
the  parent  bird,  with  an  intermediate  gradation  of  eggs  in  various 
stages  of  incubation  and  young  grading  up  to  the  size  of  the  one  just 
mentioned. 

Crotophaga  ani  may  lay  as  many  as  8  eggs,  which 'according  to  Cones 
are  "greenish"  and  to  Ridgway  a  "dull  glaucous-blue,"  but  they  are 
always  more  or  less  overlaid  with  a  white  substance  chalky  in  nature, 
that  in  the  recently  laid  egg  easily  washes  oflP.  Our  Ground  Cuckoo 
(Geococcyx)  also  lays  white  eggs  or  of  a  pale  liuflF- white,  and  th^re  may 
be  as  many  as  a  dozen  deposited  before  the  bird  completes  her  irre^- 
larly  lain  clutch.  Opinions  do  not  agree  as  to  the  number  of  eggs  laid 
by  our  common  Yellow-billed  Cuckoo  (C  americanns)^  Dr.  Coues  stating 
" eggs  4  to  8,  pale  greenish"  (p.  476),  and  RidgAvay,  "eggs  2  to  4,  dull 
pale  glaucous-green  or  glaucous- white"  (p.  273).  And  the  latter  au- 
thority says  of  the  Black-billed  Cuckoo  (C  erythraphthalmua  **egg8  2 
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to  4,  deep  glaucous-green  or  verditer-blue"  (p.  274),  The  present  writer 
discovered  the  nest  of  one  of  this  latter  species  many  years  ago  in  New 
England,  and  it  had  four  eggs  in  and  two  nestlings.  It  was  a  very 
slight  affair  for  a  nest,  loosely  put  together  with  scanty  material  of 
twigs,  etc.,  and  placed  upon  the  horizontal  bough  of  a  small  apple  tree. 

I  have  never  seen  the  eggs  of  any  of  the  Trogones,  and  personally 
know  nothing  of  the  nesting  of  our  United  States  species  T.  amhigHM%. 
Prof.  Newton,  however,  remarks,  "so  far  as  has  been  observed,  the 
nidiAcation  of  these  birds  is  in  holes  in  trees,  wherein  are  laid  without 
any  bedding  2  roundish  eggs,  generally  white,  but  certainly  in  one 
species  (Quezal)  tinted  with  bluish- green ''  (Art.  "Trogon,''  Encycl. 
Brit.,  vol.  xxiii,  p.  584).  Doctor  Sharpe  makes  a  like  statement,  but 
no  exceptions  thereto.  ''Nest  in  hole  of  tree,  eggs  white''  (Class,  of 
Birds,  p.  82). 

We  have  two  sjiecies  of  Kingfishers  (Alcyones)  in  our  avifauna, 
Ceryle  alcyon  and  Ceryle  cahanmi.  Either  species  usually  lay  six  pure 
white  eggs  of  an  ovate  or  oval  form.  They  are  characterized  by 
having  smooth,  glossy  shells,  which  in  the  case  of  the  last  named 
species  is  very  thin  and  brittle,  having  the  appearance  of  being  com- 
posed of  porcelain.  Such  glossy  and  glassy,  pure,  white  eggs  are 
also  laid  by  every  species  of  our  Woodpeckers  (Pici),  and  those  birds 
are  very  numerous  in  our  avifauna — ^nearly  forty  of  them.  Ridgway 
in  his  "Manual'*  barely  mentions  the  eggs  of  these  birds,  and  Coues 
simply  says  that  inform  they  are  "rounded"  (p.  479).  Most  all  the 
species  lay  0  to  the  clutch,  but  in  Dryohates  villosus  and  ColapUs  7  are 
sometimes  taken.  Probably  in  nearly  all  the  species  the  eggs  are  more 
or  less  of  an  oval  or  ovate  shape;  all  that  I  have  ever  collected  I  have 
found  to  be  so. 

In  noticing  the  eggs  of  our  Owls  (Striges),  I  will  rely  almost  entirely 
upon  Bendire's  work,  so  frequently  quoted  in  this  article. 

Oology  of  Owh. 

Asio  xcUsonianus ^KK^  ^~^  (sometimeH  7) ;   pure  white ;   oyal ;   shell 

smooth,  finely  granulated  and  rather  glossy. 

Abw  acdpiirinus Eggs  4-7   (rarely  more) ;    white ;    oval  to  elliptical 

ovate ;  sometimes  nearly  equally  pointed  at  each  end. 

Syrnium  nebulosum Eggs  2-4  (4  are  rare) ;  pure  white;  not  very  glossy ; 

oval  or  rounded  oval. 

SooHaptex  cinerea Eggs  2-4 ;  dull  white ;  broad  elliptical  oval. 

Nyctala  t.  richardaoni Eggs  3-7 ;  pare  white ;  oval ;  almost  lusterless. 

Mega$cops  aaio Eggs  4-5  (rarely  7  or  more) ;   pure  white ;   oval  or 

nearly  globular ;  moderately  glossy. 

Megast'ops  flammeolus Eggs  3-4;  white,  with  a  faint  creamy  tint;  oval; 

shell  strong,  finely  granulated;  slightly  glossy. 

Bubo  virgin  (an  It  M Eggs  2-3;  white;  little  or  no  gloss;   rounded  oval; 

.shell  thick,  coarsely  granulated. 

Nyciea  nyciea Eggs  3-10  (usually  .5-7) ;  white,  creamy  tint  in  some 

cases;  oblong  oval  in  shape;  no  luster;  a  few  cor- 
rugated lines  starting  a  trifle  beyond  the  cc«>NKt  ^\ 
the  egg  and  run  to  the  longer  axis  in  most  B-pek*»ssiKvsai. 
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(fology  of  owls — Continued. 

Sumia  iilula Eggs  5-8 ;  white ;  smooth ;  glossy. 

Surnia  u .  caparoch Eggs  3-7 ;   white ;   o>'ul  or  oblong  oval ;    Homewbat 

glossy ;  smooth,  fine  grained. 

Speotytocunicularia  hypogwa..  .'Eggs  6-11;   (not  rare  to  iind  11);  pure  whito  when 

washed ;  rounded  ovate  and  very  glossy ;  shell  close- 
grained  and  rather  smooth. 

Glaucidiuni  gnoma Eggs  4  ? 

0.  g.  caiifomicum Eggs  3-4 ;  dull  milky  white,  with  a  faint  creamy  tint ; 

lusterless;  peculiarly  pitted  with  punctures;  very- 
thin  shells,  almost  Bemitransluccnt. 

G.  phalwnoides Eggs  4 ;  oval ;  compared  with  the  last  species  shells 

much  thicker ;  coarsely  granulated ;  no  pittings  or 
punctures,  but  on  the  contary  show  a  few  slight 
protuberances  on  their  surfaces. 

Micropallas  whitneyi Eggs  2-5 ;  commonly  3 ;  pure  white ;  oval ;  finely  granu- 
lated and  rather  glossy. 

From  this  table  it  will  be  se^n  tbat  our  largest  Owls  lay  both  the  least 
number  {Bubo)  as  well  as  nearly  the  greatest  number  (Nyct^fa)  of  eggs, 
the  greatest  number,  however,  probably  being  laid  by  the  Burrowing 
Owls  (Speotyto).  In  other  words,  it  may  be  tersely  said  tbat  our  Striges 
lay  from  two  to  a  dozen  white,  oval  eggs,  varying  somewhat  with  the 
8i)ecie8. 

An  equally  useful  table  for  the  oology  of  our  Caprimulgi  can  be 
compiled  from  Dr.  Ooues's  "Key,"  and  his  descriptions  of  the  eggs  of 
those  birds  is  quite  full. 

The  following  is  what  he  records  upon  the  subject: 

Oology  of  N,  American  Caprimulgi. 

Antrostomus  carolinensis Eggs  2;  1.45  x  1.05;  heavily  marked  in  intricate  pat- 
tern with  browDK  and  neutral  tints. 

A.vociferus Eggs  2;  1.25  X  0.90;  creamy  white;  heavily  marked 

with  browns  and  neutral  tints. 

Phal(Fonoptilu«  nuttalli Eggs  2 ;  1.06  X  0.80 ;  elliptical ;  white. 

NycHAromas  albicollis Eggs  2 ;  1.25  X  0.92 ;  creamy  buff,  spotted  with  pinkish 

brown  and  lilac. 

Chordeilcs  rirginianus Egjtjs  2 ;  elliptical ;  l.r>2  X  0.87 ;  finely  variegated  with 

stone-gray  and  other  neutral  tints,  over  which  is 
scratcrhcd  and  pitted  dark  olive-gray;  but  the  pat- 
tern and  tints  are  verv  variable. 

C.  texensis Eggs  2 ;  heavily  veined  and  marbled ;  1.20  x  0.87. 

The  inoiit  remarkable  exception,  if  it  be  true,  among  tliese  birds, 
then,  is  the  elliptical  irhite  €<jg  of  Phnlwtmoptilus.  For  the  Caprimulgi 
as  a  group,  Dr.  Sharpe  says  :  "  Egg«  whites  witli  scroll-like  markings 
and  spots''  (p.  18),  and  Kidgway,  for  the  family  CaprimulgidxVj  "Eggs 
deposited  on  bare  ground,  dead  leaves,  gravel,  or  sand,  2  broadly 
elliptical — oval,  plain  or  spotted  "  (Manual,  i).  297),  and  of  Phalwonapfilus 
nuttallij  "0.99  x  0.78,  plain  dead  white,  usually  with  a  faint  bufiy  or 
pinkish  tinge"  (p.  299).    This  latter  author's  descriptions  of  the  eggs  of 
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our  Goatsuckers  difter  (juit^j  materially  from  those  of  Dr.  Coues,  which 
is  probably  due  to  the  fact  that  the  eggs  of  the  several  species  them- 
selves differ  to  such  a  marked  degree  both  In  color,  form,  and  markings. 

According  to  Newton,  '"The  Guiicharo  (Steatornu)  is  said  to  build 
a  bowl  like  nest  of  clay,  in  which  it  lays  2  to  4  white  eggs,  with  a 
smooth  but  lusterless  surface,  resembling  those  of  some  Owls."  (Art. 
'^Guacharo,"  Encycl.  Brit.  0th  ed.  Vol.  xxi,  p.  227.)  And  we  may  Jidd, 
this  is  not  the  only  chariict<5r  we  know  of  tliat  indicates  cai)rimulgo- 
strigine  affinity. 

The  Humming-birds  no^^d  not  detain  us  long;  and  it  is  very  remarka- 
ble that  for  so  large  a  group  there  is  such  complete  uniformity,  so  far 
as  we  are  at  present  aware,  in  their  oology.  Tersely  it  may  be  said 
that  the  Trochili  all  lay  two  pure  white  eggs,  large  for  the  bird  in  any 
species,  and  generally  of  an  elliptical-oval,  or  elliptical-ovate*  form. 
These  eggs  remind  me  somewhat  of  the  eggs  of  our  smaller  existing 
lizards. 

In  atiother  suborder,  the  Gypseli  we  are  still  ignorant  of  the  charac- 
ter of  the  eggs  of  several  of  the  species,  but  those  of  Chwtura  pelngica 
are  well  known.  In  that  species  from  4  to  5  are  usually  in  a  set. 
They  are  pure  white,  and  narrowly  elliptical  in  shape.  The  eggs  of 
Cypseloides  niger  have  as  yet  not  been  collected  by  any  naturalist  that 
I  am  aware.  The  eggs,  too,  of  Micropus  melanoleucutt  are  unknown  to 
me. 

Lastly  we  come  to  that  great  host  of  birds  included  in  the  1*asseres, 
and  here  I  propose  to  contrast  the  descriptions  of  Coues  and  Ridgway, 
confining  myself  imncipally  to  the  various  genera,  occasionally  only 
to  the  family  where  the  eggs  of  the  birds  in  the  latter  are  very  similar. 
Where  birds  of  the  same  group  differ  to  any  marked  degree  such  dif- 
ferences will  be  noted.  Where  the  eggs  of  others  are  unknown  the 
fact  will  also  be  shown;  and  I  trust  that  such  a  table,  coiulensed  and 
compared,  although  it  may  add  nothing  that  is  new  to  the  subject, 
will  yet  prove  to  be  useful  to  the  working  o<ilogist. 

Oiiloyy  of  Xorth  American   PaftMens, 


Faniilien,  genera,  etc. 


1.  TYRANMU.K. 

Milvultu  /orfieatuM  . . . 


('0U«'K. 


Tyrannu*  tyrannnu 


y*fl\i»  4-5;  white,  boldly  blotvheU 
with  reddish  on  the  Hiirface,  aind 
lilac  Hhell-8)H»t8. 


K^jjM  UHiially  4-0,  white,  rosy,  or 
creamy.  variouHly  spotted  or 
blotched  in  bold'  pattern  with 
reddiHh  and  darker  brown  sur- 
t'aci^  Bi>ot8  and  lilac  shell-mark- 

PitangM*  derbianux !  Not  given 


n.  Mis.  114,  pt.  2 31 


Kidgway 


Eggs  3-5;  .88.  yfi6:  Dure  whit« 
or  creamy  whitt*.  Iwldly  but  .spar- 
ingly spotted  with  rich  madder- 
brown  and  lila4'-gray. 

Kggs  3-5;  white,  spotted  with  rich 
madder-brown  or  chestnut,  and 
lilac-gray.  [  Eggs  of  this  genus 
are  particularly  liandsorae  ob- 
ject«.— K.  W.  S.] 

Eggs  3-5,  butFy  whit<»,  speckled 
and  spotted!  (tbeniarkingsmostly 
longitudinal),  ehieHy  on  larger 
end,  with  madder-brown  and 
purjdish  gray. 
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FiwiilicH,  genera,  etc. 


1.  TYRANMDJB— continued 

Myiozetetei  texentni 

Myiodynastes  luteiventri*  . . 
M}fiarchu» 

Sayornis 

Contoprts 

Empidonax 


('oue«. 


Not  given 

Not  given 

Eggs  Hcratcliefl  and  snarlcMt.  but 
cniedy  Hcrawhnl  length wii»c  with 
dark  'brown  in  close  and  intri- 
cate pattern. 

Kggn,  whit4«  (a|Mir»cIv  dottixl;  S. 
fusea). 


KggH  Bfiottod 


Kidgway 


Pyroeephalut  r.  mexicauus 


Omithion  intfttrbe. . . 

2.   OMCINKS. 

Laniido! 

AmpflidfC 


Eggs  spotted  (K.  /laviveiUris)  or 
whittt  (E.  mininttu) ;  also  E.  oh- 
teitrus,  where  they  are  '6-4  and 
large. 


Not  given 


Nest  and  eggs  unknown . 


Eggs  unknown. 

Not  given. 

Eggs  3-6,  curionslv  marke^l  with 
fine  pen  lines  ana  iulricat«  |>eii- 
cilings  of  black  and  varioun 
shades  of  rich  purplish-brown 
over  a  huffy  or  creaniy  bruwn. 

Eggs  3-6,  pure  white, 'sometime* 
finely  but  sparsely  speckled 
round  larger  end  'with  dark 
brownish. 

Eggs  2-4,  pale  cream-cohtr,  liancl- 
somely  wreathed  round  larger 
end  w'itli  spots  of  rich  brown  aod 
lilac-gray  or  lavender. 

l>emTiptioiiH  of  eggs  of  the  diffi- 
cult gonuH  practically  agroe 
with  tliose  given  by  Dr.  Coue6 : 
E.  aeadieuM  eggs  2-4;  creamy 
white,  spotied  cnietly  on  larger 
end. 

Eggs  2-4,  pale  olive  buff,  or  dull 
butfv  (rarely  nearly  whit4'>)« 
boltHv'  and  Leavily  spotted, 
chiony  in  wreaths  arouml  larger 
end  or  ne^r  middle,  'viith  dark 
Vandyke- brown  or  brownish - 
black'  and  i>urplish*gray. 

Not  given. 


Hirundinido! 


Eggs  4-6 ;  speckknl Eggs   4-7,    dull  whitish,   spotted 

with  light  brown  or  olive. 


Alaudidet— 
Otocori*. 


Certhiidtt 


VireonidfF 


MotaciUidop— 
MotacUla  . 


Eggs  spotte<l:  (narrow   and  elon 
gate;  3-6.    A.  cedrorum). 


Eggs  pnre  white,  nnmarked  :  Irido- 
proene  bieolor,  Taehyeinrta  tha- 
lassina,  CotiU  Hparia,  Stelgidoj)- 
teryx  terrivennU,  Progne  tubi*. 
Eggs  thickly  speckled ;  Hirundo 
horreorum,  Petrochelidon  luni- 
front. 

Eggs  very  variable  in  tone,  but 
always  profusely  and  heavily 
marked  M-ith  brownish-gray,  or 
dark  stone-gray,  upon  a  grayish 
or  greenish  white  ground:  in 
some  cases  the  whole  surface 
nearly  uniform. 

Lay  numerous  white  speckled 
eggs  (p.  272). 


( Vireo.)    Eggs  white,  sjiotted  (p. 
330). 


Eggs  3-5,  pale  dull  bhiiah  or  pale 
purplish-gray,  spotted  and  dotted 
witn  dark  brown,  black  and 
purplish. 

Agrees  with  Coues. 


Anthut 


Sylviidct— 
Regulvt. 


Eggs  4-6,  very  dark  coloretl 


Eggs  6-10;  fully  siK'ck led 


Polioptila . 
CtBrttndcB 


Eggs  4-5;  fully  HiM>ckIe<l 
Not  given 


1 


Eggs  3-5,  pale  olive,  pale  dall 
buffv,  dull  olive,  wnitish,  etc. ; 
finely  but  usuallv  densely 
speckled  or  spriuKled  with 
olive- brown  (rarelv  pale  dnna- 
Tuon-buff,  speckleti  with  cinna- 
mon rusty). 

Eggs  5-9.  white  or  creamy  white, 
speckled  or  s|>ottod,  ch'ietl)-  on 
or  round  the  larger  end,  with 
reddish-brown. 

Bggi^  white.  usu<illy  more  or  lesa 
dotted,  or  sparsely  speckle*! 
round  larger  end  with  brown  or 
blackish. 

Eggs  3-5,  whitish,  thickly  speckled 

with  brown. 
Eggs  with  pale  ground  color,  bnt 

the    dense  speckling  of  brown 

gives  nearly  a  aniforra  brown  to 

the  whole  slicll. 

Eggs  5-10,  whitish  or  bnflv,  mi- 
nutely freckled  with  urown 
(«ometime8  apparently  immacu- 
late). 

iCerthiola.)  Eggs  2-4,  white  or 
huffy  white,  finely  soeckled  or 
sprinkled  chiefly  on  larger  end 
with  umber  brown. 
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FamilioA,  genera,  etc 


2.  08CINK8 — continued. 
MniotUHdct 


Siurus 


Ridgway. 


The  Americiun  warUen  lay  ffnm  3-7  eggs,  nome  3-4,  etc.  As  a  mle, 
they  are  white,  or  creamy  white,  or  pale  greenish  or  bluish  white, 
or  grayish,  or  even  pinkish.  They  are  more  or  less  spotted,  etc, 
chiefly  round  the  larger  enu.  with  various  shades  of  brown  or  lilac, 
or  roan  black,  less  commonly  speckled  all  over.  Species  very  numer- 
ous, and  the  eggs  varying  for  each  sjpecies. 

£gCP  3-6>  pure  white  or  creamy 


lettria 

(Hnelidce 

Troglodytidae 


(1)  Tdmatodytet  paluM&tu 


(2)  Saljnnctes  obtoletus . 


(3)  dstothorus  tteUarit 


MIMING. 


Oreotcoptes 


Mimus. 


GaUofcoptM  — 
Uarporhynchus 

H.  rvfuM 

27.  erxMBolU 


SS. 


wnite,    spottAjd    with  reddish^- 
brown  and  lilac-gray. 

Egg  3-5,  white  and  speckled  with  brown. 

Eggs,  about  5,  pure  white |  Eggs  3-5,  plain  pure  white. 

Eggs  of  three  jiatterns,  (1)  those  densely  spotted;  (2)  those  sparsely 
spotted,  and  (3)  those  pure  white.  Generally  numerous,  somespecira 
laying  as  many  as  10.  I  give  a  species  of  each  from  Coues,  using  the 
nomenclature  of  his  "Key." 

Eggs  6-10,  very  dark  coloren,  being 
so  thickly  dotted  with  chocolate- 
brown  as  to  appear  almost  uni- 
formly of  this  color. 

Eggs,  5-«;  crvstAlliue  whiteness, 
sparsely  sprinkled  with  reddish- 
brown  dots. 


Eggs  white. 


Eggs4,  lisht  greenish-blue,  heavily 
markea  with  brown  and  neutral 
tint. 

Kggs  4-^f  oluish-green.  heavily 
speckled  and  freckled  with  sev- 
eral brownish  shades. 

Eggs  4-6,  deep  greenish-blue,  not 
spotted. 


Tutdidce: 
MyadeaUt. 


Tardtu 

T.alieuB 


Eggs  4-6.    whitish    or   greenish, 

speoklea  with  brown. 
Eggs,  usually  2,  emerald  green, 

unspotted.    (The  exception  for 

the  genus.) 


E 


4;    bluish-white,    freckled 


MertUa 

Cyaneeula  iuedea. 


S'*Meola  cenantke . 
Sutlia 


^th  reddish-brown. 
Like  Merula  migratoria. 


iCampylorhynehut.)  Eggs  with 
the  ground  color  whitish, 
creamy  white,  or  salmon  buff 
nearly  masked  by  dense  sprink- 
ling of  reddish-brown,  genexvd 
hue  light  browniah'pink. 


Eggs,  4-7;  greenish-blue  without 
spots. 


Paridm: 

Partu Eggs,  6-8;  white  fully  sprinkle<l 

^th  reddish-brown. 

PmiUriparua Eggs,  6-9;  white,  unmarked. 

Auriparut ;  Eggs,  4-6;  pale  bluish,  speckled 

I      with  brown. 

Tanagridae Dull  greenish-blue,  fuUy  spotted 

!      with  brown  and  lilac. 
JPuphonia 


Eggs  very  variable  in  coloration, 
Dut  usually  speckled. 

Eggs  plain  pale  greenish-blue. 


£gg8.  3-6;  whitish,  speckled  ^t-ith 
reddish- brown. 


Eggs  greenlsh-b^e,  spotted  with 
rusty  brown. 


Eggs,  2-5;  plain  greenish-blue. 
alsh-b^< 
itv  UP 
EggH,  3-5  ;j)laln  bluiab  (very  rarely 

specklea  with  brown). 
Eggs,  Z-5;  pale  olive,  olive<green- 

ish  or  brownish,  deeper  on  or 

around  larger  end   (sometimes 

uniform). 
Eggs  3-6  plain,  pale  greenish-blue. 

Eggs,  4-7;  plain,  pale  greenish- 
T)lue  (very  rarely  white). 

(White,  usually  speckled). 

(Pure  white). 

(Chiefly  around  larger  end). 

(Piranya):  3-5,  bluish  or  green- 
ish, spotted  with  brown. 

Eggs  creamy-white,  with  a  few 
scattered  spots  and  blotches, 
principally  at  the  larger  end,  of 
two  shades  of  brown. 
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FKLVOlLLIDiE. 


Note.— There  are  npwanls  of  15U  HpociOH  of  Finches,  Sparrows,  Grosl)oakH,  Crorts-bills.  etc.,  in  the 
Ifnited  States  avifauna,  and  they  lay  a  threat  variety  of  eggs,  and  it  would  be  quite  imnractio«bIe  to 
describe  or  classify  oven  a  part  of  them  hero,  so  I  resort  to  the  plan  of  only  prest^uting  the  character- 
istic typos.  Of  these  eggs  many  are  sjiotted,  with  a  ground  color  of  white,  various  shades  of  juile 
green  and  blue,  and  the  spotting  near  the  larger  end  in  a  wreath.  White  eggs,  spsrsely  spotted,  are 
not  common,  and  in  my  selections  I  have  endeavore<l  to  show  the  differences  that  exist. 


Families,  genera,  etc. 


IHnieola  enueUator . 


Leueottiete... 
Spintu  triitig 


Couos. 


lUdgway 


Eggs  4 ;  greenish-blue,  spotteil  and 
bTotche4l  with  dark  brown  and 
lilac  shell -spots. 

Eggs  3-6 ;  pure  white 

Eggs  4-6;  bluish- white,  normally 
unmarked. 


Eggs  pure  white 


Note.— In  the  numerous  sjtecies  of  the  genera  Pooccetes,  Aminodraimut,  Melotpiza,  Jvneo,  Carpoda^u*. 
SinzeUa,  Loxia,  Zonotriekia,  ChondetteM  (4-7,  white,  with  zigsog  lines,  as  in  sonic  Jtfrida:),  PausereUa^ 
CiUearim,  PipUo,  and  others,  the  eggs,  although  showing  almost  an  infinitt^  variety  of  patterns,  all 
have  the  common  character  of  markings  upon  tliem  of  some  kind  or  other.  They  constitute  the  great 
bulk  of  United  States  "fVingilline  "  birds.    Exceptions  are  seen  in  the  other  genera  as  given  below. 


Families,  genera,  etc. 


Atnphitpiza  bilineata 
A.  b.  nevadentU 


Coues. 


Eggs  4-5,  whitisu,  unmarked 

Eggs  greenish,  profusely  spotte<l, 
etc. 


Uldgway. 


Eggs    plain    greenish    or    bluish 

wliite. 
Eggs  spe<^kled  with  browu. 


Note. — The  case  of  Amphutpiza  is  one  of  a  plain  egg  and  a  marked  one  in  the  same  genua  of  birds. 


Families,  genera,  etc. 


Peue<ga. 


Embemoffra 
CkUamotpixa 


Kidgwaj- 


Eggs  3-5,  plain  white  or  bluish- 
white. 

Egg>  pure  white,  unmarked !  Eggs  2-4,  plain  pure  white. 

Nest  and  eggs  not  distinguishable 

with   certainty   fh>m   those    of 
Spiza  amerieana. 


Eggs  4-5,  pale  bluish-green,  nor- 
mally unmarked,  occasionally 
speckled. 


ICTEBIDiB. 

Note.— The  so-called  ''  Orosbeaks  *'  of  the  genera  Uahia,  Cardinalis,  Pyrrhul<.xiaa]\  lay  handsomely 
marked  eggs,  but  in  the  genus  Ouir<iea  the  ecgs  are  u  "pale  greenish -blue  or  bluish- white,*'  and  not 
marked.    In  Patterina  (s«mie  of  the  species  (i*.  amoftia)  the  eggs  are  also  plain. 


Families,  genera,  etc. 


Doliehonyx 


Coue^. 


Molothrug  (parcisitie) . 


«fg 


Z9  4-6,  stone-gray,  dotted,  mot- 
tled, and  clouded  with  dark 
brown. 


Ageketu 


XanthoeephalaM 


Stumella 


Icterus— 
I.  gaJUmla 


'  E^g*  white,  fully  8peckl<»d,  and 
I      dsshed  with  browns  and  neutral 
I      tints. 
Eggs  4-6;  pale  blue,  fantastically 
dotte<l,   blotched,  clouded,   anil 
scrawJed  over  with  dark  or  even 
blackish-brown    and    paler    or 
plunilish  shell  marks. 
Eggs  3-6;    gray-gn»en  snot  ted.  jis 
in  SeolecophaguM,  with  reddish- 
brown,  not  scrawled  as  in  Age- 
lams. 
Eggs  4-6;  crystal  white,  sinrkleil 
with  reddish  and  purplisu  (very 
variable). 

E£:gs  4-6;  shailed  white,  im-gu- 
larly  spotted,  blotched,  cloudeil. 
and  especially  scrawled  with 
blackish-browD,  etc.,  and  shell 
markings. 


Kidgway. 


Eggs  2-5,  dull  white  or  brownish, 
white,  heavily  spotted  or 
blotched  with  vandyke- brown- 
usually  with  a  few  fine  lines  or 
irn>gular  markings  of  blackish. 
Dull  white,  gretmish- white  or 
brownish -white.  sp«>ckled  or  allot- 
ted more  or  less  densely  with  brown. 
Agrees  with  Coues. 


(Oecasionslly  pen-lined.) 


Eggs  3-6;  white,  siieckled  with 
reddish  •  brown,  blackish  •  brown. 
and  lilac -gray. 

Description  practically  a^p^eoa. 
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Oology  of  North  American  Paaseres — Coutinued. 

CORVIDiiS. 

Note. — In  the  getiUH  (^i$ealu«  the  eg;;8  are  also  peculiarly  marked,  as  in  the  Oriolea,  but  not  ho  with 
8e<Aecophagu9. 


FarailieHt  genera,  etc. 


Pica 


Cyanocitta — 


Couea. 


EgCH  6-9:  pale(lrab,flotted,daflhe4l, 
anclblotcheU  with  purpliah-brown. 


C.  crittata i  Eegs  5-C,  broad,  drab-colored,  with 

DI 


Apheloeoma — 
A .  woodhousei . 


Xanthotira — 
X.  liixuona 


Peri»orenn — 

/'.  canadntsii 


Corvua  (cbmnion  char.) 


neieorvn9-r- 

1*.  ctdumbianu* 


Cya  noeephaltm — 

C.  cyanoeephaluit. 


>rowu  Hpots. 


Xot  npeciflcally  given. 


Eggn  3-4,  greeni.sh-drab,  marked  as 
usual  wit))  browns. 


Eggs  3-4,  yellowish -grair  or  pale 
green,  finely  dotted  and  blotcned 
with  browi)  and  slate  or  laveli- 
der,  especially  about  the  larger 
end ;  others  more  uniformly  and 
lavgely  blotched :  variation  wide, 
as  in  other  Jays. 

{C.  eorax.)  Egcs  4-S,  oftener  4-5. 
greenish,  dotted,  blotched  and 
clouded  with  neutral  tints,  pur- 
plish and  blackish  brown. 


Eggs  lightgravish-grecn.  speckled 
and  biotcTied  with  grayish-brown 
i      and  lilac,  ohieily  about  the  larger 
end. 

I 

I  Eggs  3-4.  greenish-white,  pro- 
!  fusely  spotted  with  light  brown 
and  purplish. 


Kidgway. 


Eggs  3-10;  pale  olive-bnfly,  dull 
whit^  or  very  pale  greenish,  vari- 
ously roarkeil  with  brown. 

Eggs  (3-5?),  pale  olive,  isabella- 
color,  greenish  or  ba£^,  rather 
sparcely  spott-ed  or  speckled 
with  brown. 

Eggs  3-6,  juile  green,  rather 
sparcely  marked  with  very  dis- 
tinct dots  or  small  spots  o^  deep 
madder-brown. 


^ 


gs  2-4,  pale  buff  or  pale  grayish* 
uff,     thickly     speckled     with 
umber-brown. 

Eggs  dull  white,  drab-white,  or 
ver\'  pale  grayish-buff,  speckled 
with  hair-brown  or  grayish- 
brown  or  lilac*gray. 


Eggs  2-7,  blnisb-green,  vale  olive 
or  olive,  spotted  or  dashed  (or 
both)  with  olive-brown  (some- 
times nearly  uniform  olive  from 
density  of  markings). 

Eggs  dull  white,  sparingly 
speckled,  chiefly  on  larger  (>na 
with  brown  and  purplish-gray. 


Eggs  3-5,  pale  greenish-blue  or 
greenish-white,  thickly  buttiuely 
sp(>ckle<l  with  ol'^'e-browu. 


STURNIDiK. 


S.  nuhjarit 


N«»t  given. 


Egg  4-7,  plain  pale  greeDish-blue 
or  biuiHn-white. 


This  article  would  not  be  complete  (li<l  I  not  add  to  it  some  of  the 
excellent  observations  of  Prof.  Alfred  Newton  and  others  relaU^'e  to 
the  egpfs  of  birds.  After  I  have  done  this,  I  will  draw  up  my  "Con- 
cluding remarks."  Newton  briefly  <?ives  us  some  excellent  observa- 
tions uiK)n  the  "forms  of  the  markings"  on  birds'  eggs,  and  these  it 
is  not  difficult  to  see  "have  been  deposited  on  the  shell  a  short  time 
before  its  exclusion,  lire  primarily  and  normally  circular,  for  hardly  any 
egg  that  bejirs  markings  at  fill  does  not  exhibit  some  spots  of  that  form, 
but  that  in  the  progress  of  the  eggs  through  that  part  of  the  oviduct 
in  which  the  coloring  matter  is  laid  on  many  of  them  became  smeared, 
blotched,  or  protracted  in  some i)articular  direction.  The  (drcular  spot« 
thus  betoken  the  depositi(m  of  the  pigment  while  the  egg  is  at  rest,  the 
blurred  markings  show  its  deposition  while  the  i\gg  is  in  u\«^^^s^\\^^^^^ 
J:his  motion  would  seem  oftc^n  to  be  at  once  onward  androt.«i»^^'c^->^^'^^* 
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dicated  by  the  spiral  markings  not  uncommonly  observable  in  the  eggs 
of  some  birds  of  prey  and  others — the  larger  end  of  the  egg  (when  the 
ends  differ  in  form)  making  way  for  the  smaller."* 

"At  the  same  time  the  eggs  of  a  great  number  of  birds  have,  besides 
these  last  and  superimposed  markings,  more  deeply  seated  stains,  gen- 
erally of  a  paler  and  often  of  an  altogether  different  hue,  and  these  are 
evidently  due  to  some  earlier  dyeing  i)rocess.  The  peculiar  tint  of  the 
ground  color,  though  commonly  superficial,  if  not  actually  congenital 
with  the  formation  of  the  shell,  would  appear  to  bo  diffused  soon  after." 
(Art.  "Birds,"  Encycl.  Brit.,  9th  ed..  Vol.  in,  p.  773.)  This  distin- 
guished ornithologist  also  invites  attention  to  the  fact  that  "the  size 
of  eggs  is  generally  but  not  at  all  constantly  in  proportion  to  that  of 
the  parent.  The  Guillemot  (Alca  traile)  and  the  Eavcn  {Corvus  corax) 
are  themselves  of  about  equal  size.  Their  eggs  vary  as  ten  to  one." 
(Loc.cit,  p.  775.)  Many  other  examples  of  this  among  our  American 
avifauna  will  be  recalled  by  the  thoughtful  oiilogist.  Reasons  for  these 
discrepancies  are  not  far  to  seek,  t.  €?.,  nestling  Ravens  lay  long  in  the 
nest  aft<»r  birth,  whereas  young  Guillemots  are  larger  and  better  devel- 
oped at  the  time  of  hatching.  Then  the  number  of  eggs  laid  by  a 
Raven  may  be  as  many  as  8  (see  table),  and,  as  we  know,  the  Guillemot 
lays  but  one,  giving  either  bird  about  the  same  egg  surface  to  cover 
during  incubation. 

From  my  reading  of  avian  oological  works  I  find  that  certain  ex]>la- 
nations,  or  partial  explanations  have  been  put  forth  as  the  reasons  for 
the  variations  in  the  colors  of  the  shells  of  birds'  eggs.  I  fommlate 
these  as  follows : 

BIOLOGICAL  LAWS  EXPLANATORY  OF  THE  VARIATION  IN  COLOR  OF 

THE  SHELLS  OF  EOGS  IN  THE  CLASS  AVES. 

1.  In  many  instances  the  general  color  and  markings  are  in  c(mform- 
ity  with  the  law  of  protective  coloration. 

2.  Where  both  sexes  are  more  or  less  brilliantly  colored  the  eggs 
are  generally  laid  where  they  are  not  exjwsed  to  view,  and  where  the 
parent  hatching  them  is  also  concealed  to  a  greater  or  less  extent, 
Tliisis  effected  by  eith(»r  the  form  of  nest  constructed  or  by  the  eggs 
being  laid  in  burrows  or  hollow  trees.  The  eggs  of  such  birds  are,  as 
a  rule,  not  handsomely  marked,  or  often  only  white.  Otherwise  in 
general,  irrespective  of  ])lumage,  birds  that  hay  in  such  jihices  i\s  have 
just  been  mentioned  usually  lay  white  eggs. 


"That  the  larger  eud  is  ])rotrii(le(l  first  woh  found  ou  actual  experiment  by  Mr. 
liartlett,  superintendent  of  the  gardens  of  the  Zoological  Society,  to  be  the  ease 
eommonly,  but  as  an  accident  the  position  may  be  Homotimes  reversed,  and  this  will 
most  lik(^ly  account  for  the  occasional  deposition  of  markings  on  the  smaller  instead 
of  the  larger  end,  as  not  unfreqnently  shown  inVggsof  the  Sparrow  Hawk  (AccifHttr 
niMun),  Tlie  head  of  the  chirk  is  always  found  at  the  larger  end.  [For  a  beantifnl 
example  of  the  heavy  de|>osition  of  nearly  all  the  color  at  the  small  end  of  the  egg, 
see  the  one  figured  by  Beudiro  o(Accipiter  veloXf  PI.  v^  Fig.  17. — R.  w.  s.] 
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3.  Where  the  geueral  tone  of  the  phimage  of  the  iucubating  parent 
is  in  harmony  with  its  environment,  the  eggs,  as  a  rule,  are  laid  in 
open  nests  or  places  where  they  are  fully  exi)Osed  to  view%  Such  eggs 
are  frequently  very  handsomely  tinted  find  marked,  or  the  reverse  may 
be  the  case. 

4.  When  the  female  alone  incubates,  and  is  of  dull  or  somber  plum- 
age, the  male  bird  brilliantly  feathered,  the  third  law,  as  a  rule,  is  op- 
erative. 

5.  Frequently  birds  that  lay  eggs  in  open  and  exposed  places,  as  di- 
rectly on  the  ground,  rock,  or  sand,  without  any  apology  for  a  nest, 
their  eggs  are  either  tinted,  or  colored  and  marked,  or  both,  so  as  to 
be  in  harmony  with  tlieir  surroundings. 

G.  It  is  probable  that  the  earliest  forms  of  birds  laid  white,  ellip- 
soidal eggs,  varying  in  number  to  the  clutch  from  one  to  many.  Pos- 
sibly in  some  of  the  lower  types  of  existing  birds  such  an  ancestral 
trait  has  persisted. 

7.  In  certain  instances  where  birds  lay  exposed  to  view  either  white 
or  light  tinted  eggs,  or  those  not  otherwise  protectively  colored,  they 
have  the  habit  of  covering  the  clutch  over  with  leaves,  etc.,  when,  for 
any  purpose,  the  incubating  parent  temporarily  quits  the  nest. 

8.  Birds,  irrespective  of  the  character  of  the  coloration  of  their 
plumage,  which  habitually  lay  in  inaccessible  places,  their  eggs  are  often 
either  white  or  light-tinted  and  exposed  to  view. 

9.  Both  the  age  of  the  bird  and.  the  physical  condition  of  its  consti- 
tution at  the  time  of  laying  an  egg  have  their  influence  upon  the  color- 
ation of  its  shell.  Changes  in  the  constitution  may  be  due  to  external 
<*.auses,  as  fright,  etc.,  or  to  internal  causes,  as  disease,  etc.  Tlie  rich- 
est (colored  eggs  of  any  species  (that  lay  other  eggs  than  white  ones) 
are  laid  by  that  species  at  it43  prime. 

10.  The  i)osition8  of  the  egg  a«  it  passes  down  the  oviduct,  as  well  as 
it«  motions,  effect  the  pattern  of  its  markings, 

CONCLUDING   REMARKS. 

In  the  light  of  what  has  been  presented  in  this  pa])er  we  (;an  now 
briefly  review  some  of  the  o<)l()gical  peculiarities  of  the  birds  of  North 
America. 

Many  Grebes  (Podicipoidea)  have  the  habit  of  covering  over  their 
numerous  white  eggs  with  hits  of  vegetation  when  tlie  parent  tempo- 
rarily quits  the  nest  (seventh  law),  but  whcth<»r  the  Loons  (LVt/m/oroiV/m) 
ever  resort  to  this  means  of  protection  I  am  not  at  present  informed, 
though  I  am  inclined  to  think  they  do  not.  The  eggs  of  the  latter,  how- 
ever, harmonize  better  with  their  surroundings  (fifth  law). 

The  American  TithinarcH,  with  but  one  or  two  exceptions,  as  far  as 
known,  lay  w  hite  eggs,  but  they  are  protected,  from  the  fjujt  that  they 
are  laid  either  in  inaccessible  or  little  frequented  phices  (eighth  law^ 
Birds  rather  low  in  the  scale  of  organization,  as  the  Short,-V;!c\v^^  fe^Xv^a.- 
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tross  (D.  albatru8)j  wliich  lay  a  "nearly  equal-euded  white  egg,"  and 
where  for  many  ages  there  may  have  been  no  special  reason  for  it  to 
take  on  any  other  form  or  a  pattern  of  varied  coloration,  possibly  may 
have  done  so  through  a  long  line  of  avian  ancestors  (sixth  law). 
Among  the -4 /c«^  I  am  not  sure  whether  Alle  lays  its  two  unitinted 
eggs  in  a  concealed  nest  or  the  reverse.  Otherwise  the  coloration  of  the 
eggs  of  the  birds  of  tliis  group  can  all  be  explained  under  the  second, 
third,  and  eighth  laws  as  given  above.  I  am  inclined  to  think  that  the 
handsomely  marked  eggs  laid  by  the  LorigipenneH  gain  protection  under 
the  operation  of  the  fifth  law,  and  in  many  cases' where  I  have  collected 
the  eggs  of  Gulls  and  Terns  I  have  noticed  that  they  often  harmonize 
admirably  with  their  surroundings.  It  is  almost  a  universally  con- 
ceded fact  that  this  is  distinctly  so  in  the  case  of  the  LimieolfE^  where 
it  is  sometimes  most  beautiftiUy  exemplified. 

Bitterns  among  the  Herodiones  are  striking  examples  where  tlie 
species  lay  unitinted  eggs,  but  the  sitting  bird  has  a  plumage  that  is 
in  complete  harmony  with  the  environment  of  the  nest.  Even  the 
long  pointed  brown  or  dark-green  feathers  of  the  back  and  head  simu- 
late the  thin  lengthy  sedge  leaves  when  matted  in  mass  on  the  ground. 
With  Herons  which  build  in  trees  such  a  protection  is  less  evident.  In 
the  Rallidw  both  the  plumage  <»f  the  bird  and  the  coloration  of  the  eggs 
themselves  are  protective.  This  is  also  the  case  with  the  QrnidWj  an- 
other family  of  the  Paludwolce, 

Passing  next  to  the  SteganopodeH  we  meet  with  another  group  of 
bird  forms,  morphologically  mcne  or  less  lowly  organized,  which  for 
ages  in  the  world's  history  have  jnobably  laid  their  eggs  in  the  most 
inaccessible  of  places,  and  it  is  just  i)ossible  that  the  eggs  they  now 
lay,  sometimes  single  and  sometimes  few  (Cormorants),  may  be  more  or 
less  like  those  that  were  laid  by  their  very  early  ancestors.  The 
elliptical  white  eggs  of  the  Sniidw,  covered  with  a  calcareous  crust,  ai^e 
very  different  affairs  from  the  more  ordinary  ai)pearing  eggs  of  water 
birds  higher  in  the  scale  of  organized  bird  life.  And,  tiotwithstand^ng 
their  evident  anserine  affinities  this  may  also  ai>ply  to  the  Flamingoes 
( Odon  to(/lo88(v) . 

Oologists  generally  express  the  opinion  that  the  pale  unitinted  eggs 
of  the  Anseres  are  protected  against  the  pillaging  of  ordinary  maraud- 
ers, from  the  fact  that  nearly  all  birds  of  this  group  build  their  nests 
or  lay  their  eggs  in  ina<*cessible  localities  (eighth  law).  It  must  l>e 
remembered,  however,  and  it  is  a  very  interesting  fact,  that  in  the  case 
of  the  Swans  (Ctff/ninw)  the  dull  white  sh(»lls  of  their  e^gs  are  frequently 
adventitiously  stained  by  the  soil  and  esi)ecially  by  tin*  wet  and  dei*ay- 
ing  vegetation  composing  the  rude  nest  in  which  they  are  deposited. 
This  ofti^n  discolors  them  with  a  brownish,  dirty  shade,  thus  rendering 
them  the  more  difficult  to  be  seen  upon  casual  observation.  This 
applies  likewise  to  the  eggs  of  many  Ducks  (Anatinw),  But  Ducks,  too, 
often  lay  drab,  greenish  or  buffy  tinted  eggs  harmonizing  with  their 
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surroundings,  and  suuh  lines  are  also  characteristic  of  the  eggs  of  the 
arboreal  building  Ducks,  such  as  Aix,  for  example,  which  lays  drab- 
colored  eggs,  smooth  and  ellipsoidal  in  form.  The  still  more  tyjucal 
tree-Ducks  of  the  genus  Dendrocygna  may  lay  whiteeggs  (D.  autumnaUs), 
'  With  our  OallinWj  birds  Avhich  always  build  their  simple  nests 
upon  the  ground,  we  find  their  large  clutQhes  of  eggs  either  wliite^  or 
else  more  or  less  protectively  marked,  or  finally  made  so  by  adventi- 
tious staining  (Colinus).  These  birds,  however,  as  a  rule,  wear  a 
plumage  that  is  preeminently  in  harmony  with  the  nest  surroundings, 
and  additional  protection  is  undoubtedly  afforded  from  the  fact  that 
the  incubating  birds  are  all  close  sitters.  There  is  an  interesting 
exception  in  this  suborder  in  the  case  of  the  Massena  Partridge 
(Cyrtanyx),  This  curious  bird,  described  by  Vigors  in  1830,  remained 
comparatively  unknown  up  to  the  year  1890,  at  Avhich  time  not  an  egg 
of  the  species  was  in  the  possession  of  science,  and  even  at  this  writing 
it  is  one  of  the  ITnited  States  game  birds  with  which  Ave  are  the  least 
familiar  as  to  its  breeding  or  other  habits.  Stiikingly  showy  in  plum- 
age it  lays  a  glossy,  white  eggj  but  it  resorts  to  breed  to  the  moun- 
tainous ravines  in  the  western  part  of  country,  and  tliis  fact,  in  so  far 
as  man  is  ccmcerned,  at  least,  is  the  reason  its  nest  has  been  so  rarely 
discovered  (eighth  law).  Judging  from  its  other  habits  it  is  probably, 
too,  a  very  close  sitter. 

Pigeons  (suborder  Columbw)  lay,  tis  a  rule,  white  eggs,  and  both 
sexe<s  incubate  in  some  of  the  species.  Many  of  them  are  somber  in 
plumage,  and  make  their  nests  upon  the  ground,  or  very  near  it.  So 
far  as  known  they  lay  but  two  eggs  to  the  set,  but  many  of  them  breed 
several  times  in  the  season.  Those,  like  EctophteSj  Avhicli  formerly  re- 
sorted to  the  forests  in  numberless  hosts  for  the  purpose,  liave  been 
largely  exterminated  through  man's  agency.  Jt  would  s(»em  that  with 
such  a  species  it  mattered  not  what  color  their  eggs  uniy  have  assumed, 
it  would  have  afforded  no  ])rotection  whatever  against  any  class  of 
de8i)oilers.  On  the  other  hand,  a  litth*  dove-like  Columhigallina  fre- 
quently saves  its  eggs  by  the  habit  it  has  of  pitching  suddenly  of!'  the 
nest  and  fluttering  about  on  the  gnuiud  as  if  wounded,  and  leading 
away  the  would-be  robber  of  its  treasures.  Still,  this  bird,  too,  will 
build  in  the  most  expose<l  sites  about  the  habitations  of  nu»ji,  where 
their  very  gentleness  and  familiarity  oft^n  protects  them.  If  many 
should  resort  t/O  this  latter  i)ractic(%  and  men  rarely  disturbed  them 
when  breeding,  it  w<nild  maniftvstly  all'or<l  a  double  protection,  for  egg- 
eating  mammals  and  birds,  so  common  in  the  forests,  would  not  likely 
be  found  in  such  hx'alities,  and  thus  their  nests  be  exempt  from  plunder 
from  such  sources.  Other  binls,  as  many  of  the  TAmivola'^  have  the 
trick  of  playing  woun<led  when  their  eggs  are  endangered  by  man's 
approach;  but  it  is  a  q!u>stion  in  my  mind  whether,  in  many  cases,  it 
does  not  defeat  its  very  object,  inasmuch  as  it  often  inspires  the  in- 
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trader  to  seareli  for  the  nest.  I  have  never  had  the  opportunity  to 
observe  how  the  subterfuge  affects  other  animals  below  man. 

The  Aeeipitrine  birds  hiy,  as  a  rule,  notoriously  handsome  eggs,  but 
they  are  eonnnonly  protected  in  two  ways :  ( 1 )  By  the  inaccessible  places 
where  the  species  buihl  their  nests,  as  well  as  from  the  fact  (2)  that 
many  of  the  larger  raptorial  birds  are  fully  capable  of  defending  them 
against  robbery,  often  driving  off  man  himself.  Buzzards  ( Cathardidce)^ 
I  believe,  never  defend  their  eggs  by  direct  attack,  nor  do  I  personally 
know  of  an  instance  where  they  vomit  the  contents  of  their  stomachs 
over  the  intnuler,  as  I  have  had  some  of  the  Herons  serve  me  (Ardea 
vireacens).  It  is  a  remarkable  fact  that  the  eggs  of  Cathartes  and 
PseudogryphiUi  differ  so  in  their  characters,  and  we  have  at  present  no 
explanation  to  offer  on  the  subject.  It  has  its  significance,  however, 
and  future  researches  may  solve  such  problems.  Audubon  states  that 
our  Carolina  Paroquet  deposits  its  two  eggs,  which  are  light  greenish- 
white,  in  the  hollow  of  a  tree,  and  that  many  females  of  the  species  lay 
tbem  together  at  the  bottom  of  the  same  cavity  {Conuru8\  PsiTTAcr). 
They  are  examples  of  the  second  law  given  above,  and  this  apparently 
applies  with  equal  truth  to  the  Trogones. 

Exactly  why  the  Coccyges  should  lay  either  white  or  unitinted  eggs 
the  ])resent  Avriter,  at  this  time,  does  not  pretend  to  know.  They  fall 
under  the  exceptions  to  the  third  law,  or  are  exantples  of  soml>er- 
plumaged  birds  that  lay  eggs  like  those  to  which  reference  has  Just 
been  made,  in  open  and  «*xpoQed  nests.  Possibly  in  the  future  such 
circumstances  as  the  facts  that  C.  americanuH  lays  ''  glaucov^'White^ 
eggs.  C,  erythrophthalmu^  ^^  verditer-hlue^'*  ones,  and  Geococi'yx  ^^white^ 
ones  may  aid,  slender  as  such  clues  usually  are,  in  unraveling  the  trite 
affinities  of  this  group,  but  our  knowledge  in  such  premises  must  then 
be  far  more  extensive  than  it  is  now. 

The  oc)logy  of  Alc  vones,  Pici,  and  Strtges,  in  each  and  every  group, 
affords  stn)ng  support  to  the  truth  of  the  second  law  and  its  general 
proposition,  as  does  that  of  all  (mr  caprimulgine  birds  (('aprixtjlgi), 
save  Phaloponoptilus  nuttnllij  support  the  truth  of  the  fifth  law.  Tiie 
writer  will  Im*  obliged  to  have  the  opijortunities  to  study  the  surround- 
ings of  the  j>lai*es  of  deposit  of  the  eggs  of  a  great  nniny  Common  and 
Nuttall's  Whip-iK)or-wills  before  expressing  an  opinion  as  to  why  the 
first  should  lay  an  v,g^  with  a  creamy- white  shell,  heavily  marked  with 
browns  ainl  neutral  tints,  and  the  lattcT  a  white  one.  It  is  remarkable 
in  anoth(»r  light,  for  Steat4}rtnH  and  the  owls  lay  white  i^gg». 

Every  variety  of  the  means  of  protection  exemplified  in  the  cjise  of 
the  eggs  of  birds  is  to  be  seen  in  the  Trochili.  In  the  first  pla<*e,  the 
eggs  of  Humming-birds  are  inconspicuous  from  the  fa<*t  that  they  are 
so  small  and  few  in  number.  The  nests,  also  small,  are  frequently  so 
constructed  as  to peifectly  harmonize  with  the  surroundings.  The  nests 
are  often  built  in  very  injvccessible  places,  and  so,  difficult  to  be  seen 
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or  reached  on  that  account.  The  nests  are  sometimes  so  constructed 
as  to  hide  the  eggs  from  view;  in  most  instances  the  plumage  of  the 
back  of  the  incubating  bird  is  in  complete  harmony  with  the  environ- 
ment of  the  nest,  and,  finally,  the  eggs  are  too  small  to  be  of  any  value 
scarcely  to  any  egg-eating  animal. 

The  somber-plumaged  Swifts  (Cypseli),*8o  far  as  is  known  of  our 
North  American  si>ecios,  lay  their  four  or  five  white  eggs  in  some  cav- 
ity where  they  are  hidden  from  the  general  view  (second  law,  last  part), 
and  in  this  agreeing  with  some  of  the  Swallows  among  the  Passeres 
that  do  likewise. 

There  are  some  curious  and  interesting  examples  and  departures  to 
be  seen  in  our  great  and  compact  group  of  passerine  birds  (Passeres). 
If  we  consider  the  Corvidte  to  be  the  most  highly  organize<l  family  of 
the  suborder,  and  Corvu^  the  highest  genus,  then  in  it  we  find  the 
species  laying  somewhat  numerous,  dark-colored  and  marked  eggs 
(Ccorax);  but  these  characters  rapidly  change  directly  within  the 
family,  for  Cyanocephalu4i  lays  only  three  or  four  eggs,  Avhich  are  white, 
tinged  with  greenish  and  ijroftisely  spotted,  and  such  characters  are  con- 
tinued into  the  next  group,  the  StumidWj  where,  however,  they  are 
more  prolific  layers  {S.  vulgaris),  and  the  eggs,  as  a  rule,  are  not  marked. 
Then,  passing  by  for  the  moment  all  the  intermediate  interrelated 
families,  we  find  in  the  Clamatores,  Tyrannu^j  which  lays  but  four  or 
five  eggs,  white,  boldly  and  handsomely  spotted  with  brilliant  browns^ 
and  yet,  too,  in  that  very  family  ( Tyrannidw)  we  discover  Empidanax 
minimus  laying  white  eggs  and  unspotted.  But  just  how  a  Haven 
comes  to  lay  dark-colored,  heavily  marked  eggs,  and  a  small  Flycatcher 
white  ones  I  am  inclined  to  believe  we  shall  never  exa<itly  know.  They 
both  in  this  particular  come  under  the  third  law,  the  Raven  under  the 
first  part  of  it  and  the  Flycatcher  under  the*  second. 

The  matter  of  coloration  for  protectiv^e  pur])oses  in  this  group  wcmld 
hardly  seem  to  account  for  the  characteristic  colors  of  the  eggs  of  the 
several  families  of  passerine  birds;  nor,  as  I  have  heard  it  advance, 
has  the  light  anything  to  do  with  it,  although  my  own  observations 
lead  me  to  think  that  crows  are  more  frequently  away  from  their  nests 
dunng  the  i)eriod  of  incubation  than  are  the  smaller  Passeres,  They  are 
not  as  close  sitt4>rs.  Such  a  theory,  however,  immediately  becomes 
untenable  when  w(»  tak<»  species  lik(>  Ampelis  ccffrorum  and  Peiroehelidon 
lunifrom  into  considcMation.  The  first  lays  a  dark-colored,  heavily 
marked  ^^g  in  an  open  nest,  the  parent  being  a  close  sitter,  while  the 
second,  a  Swallow,  lays  a  wlute,  thickly  speckled  v^gg  in  a  covered 
nest,  and  is  not  especially  a  close  sitter.  Other  Swallows,  which  lay 
pure  white  eggs  in  burrows  ((\  riparia)  may  fall  under  the  ox^eration 
of  the  last  part  of  the  second  Liw  (see  above).  Affinity  of  the  birds 
again  seems  to  hav<»  har<lly  anything  to  do  with  it  in  some  cases,  for 
even  among  spe^nes  very  closely  related  the  eggs  are  very  different. 
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Good  examples  of  this  are  seen  among  our  wren^  ^  TroglodytMa').  These 
birds  all  lay  in  places  where  their  eggs  are  not  exposed  to  view,  yet 
some  of  them  lay  pure  white  eggs,  and  others  those  which  are  very 
dark  and  densely  spotted.  It  is  seen  again  in  Harporhynchus^  where 
H.  rufus  lays  whitish  eggs  s])eckled  with  brown,  and  its  first  cousin  in 
the  same  genus,  H.  crisftalisj  two  emerald-green  and  unspotted  eggs. 
Such  apparent  anomalies  would  appear  almost  to  defy  a  r>orrect  solu- 
tion. 

When  we  come  to  the  Fringillidcv  it  is  even  still  more  difficult  to 
account  for  the  peculiarities  of  the  colors  assumed  by  the  shells  of  their 
eggs.  Here  we  find  species  of  the  same  genus,  habits  alike,  nesting 
alike,  and  the  localities  inhabited  much  alike,  and  yet  laying  very 
diiferent  appearing  eggs.  For  example,  the  Black -faced  sage  Sparrow 
{A,  bilineata),  which  lays  whitish,  unmarked  eggs,  and  the  California 
sage  Sparrow  (A.  belli)^  which  lays  greenish-blue  speckled  eggs. 

Another  interesting  case  is  one  that  T  have  alluded  to  in  my  table 
on  the  oology  of  the  Pa^serett  given  above,  and  Ave  find  it  among  the 
<' Grosbeaks."  Those  birds,  so  called,  usually  all  lay  handsomely 
marked  eggs;  but  the  Blue  Grosbeak  (0,  caeruJea)  lays  a  plain. egg 
quite  like  the  one  laid  by  the  Indigo  Bird  of  the  genus  Pamerina  (7\ 
cyanca)^  o\\\y  larger.  Now,  the  Blue  Grosbeak  in  plumage  and  other 
chariicters  is  strikingly  like  an  Indigo  Bird,  and  I  believe  that  this  is 
an  instance  i)ointing  to  the  affinity  of  the  two  forms:  indeed,  I  further 
believe  that  the  Blue  Grosbeak  is  more  nearly  related  to  our  Indigo 
Bird  than  are  some  of  the  other  species  they  have  placed  in  the  same 
genus  Avith  the  latter,  as,  for  instance,  Pa^tterina  ciris  and  Passerina 
rerHholoTj  birds  that  lay  pearly-white  eggs  speckled  with  brown  of 
two  shades.  When  I  say  this  I  am  also  aware  that  the  eggs  of  the 
Indigo  are  occasionally  speckh^d.  In  the  popular  mind  the  name 
**Grosbeuk"  has  given  the  impression  that  a  number  of  birds  in  this 
country  so  designated  are  much  of  the  ^'same  kind  of  species,^  whereas 
in  reality  the  affinity  in  several  instancies  is  not  so  dose  as  is  generally 
supi)osed.  For  example,  (ruintea  is  structurally  much  more  nearly 
related  to  Passerina  cyanea.  than  it  is  to  Uabia,  an<l  still  nearer  than  it 
is  to  either  CardinaJiM  or  Pyrrhnloxia, 

Finally,  among  our  IcterUl(v  we  find  bciiutiful  examples  of  that  chuss 
of  cases  (firth  law)  where  the  male  bird  is  of  very  handsome  plumage; 
the  female  (the  incubator)  more  or  less  somber  in  that  resi)ect;  and 
where  the  eggs,  more  or  less  exposc^d  to  view  (oitener  less  or  partially 
concealed),  are  V(»ry  remarkably  and  exquisitely  decorated. 

My  examinations  an<l  stu<lies  of  the  CH>h)gy  of  North  AnuMican  birds 
have  cleanly  shown  me  that  we  should  strive  more  and  more  towards 
correct  and  (»xiK't  observation  in  such  matters.  It  is  esi)eciariy  neeiled 
to  have  before  the  oologist  abundance  of  material,  and  they  should 
seek  to  emi)h)y  a  common  nomenclature  in  the  description  of  colors, 
tints,  hues,  and  sluides.    This  is  also  api)licable  to  the  descripticms  of 
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forms  aud  to  the  measureiuent8  of  egg^.  In  regard  to  tlie  last,  or  the 
measureinents  of  eggs,  it  is  a  matter  of  the  very  highest  iiiiportiiiice  to 
the  avian  oologist.  Throughout  the  present  paper  I  have  frequently, 
but  not  always,  contrasted  the  measurements  a«  given  us  by  different 
authorities,  and  it  will  be  seen  that  the  variance  in  statements  in  this 
particular  is  often  quite  as  great  as  are  tlie  descriptions  of  form  and 
color.  The  fact  is  the  eggs  themselves  of  the  same  species  vary  greatly 
in  size,  and  averages  taken  from  large  series  constitutes  the  only  kind 
of  data  that  can  be  safely  relied  upon.  Nests  and  tlieir  environments 
are  deserving  of  the  most  painstaking  studies  and  <lescriptions,  and 
frequent  compariscms  should  be  made  of  the  nests  of  birds  of  allied 
families  and  groups.  The  best  oiilogical  works  are  those  which  are 
fully  illustrated  Avith  the  most  correct  colored  figures  of  eggs.  In  many 
instances  a  full  knowledge  of  the  breeding  habits,  nesting,  and  wlogy 
of  birds  will  be  of  powerful  Jissistance  in  determining  the  aflSnities  of 
avian  types.  From  a  scientific  standpoint  avian  oology  has  accom- 
plished much  in  the  past  and  will  undoubtedly  do  so  in  the  future. 
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The  specimens  collected  on  this  expedition  are  being  worked  up  under  the  superviaiou  of 
Mr.  Agasais,  after  which  a  set  will  be  deiKMited  in  the  National  Museum. 
J.  A.  Allen.    Further  notes  on  Maximilian  types  of  South  American  birds. 
Bull  Am.  Mus.  Nat.  His.,  New  York,  in,  No.  2,  1891,  pp.  199-202. 

The  species  treated  critically  are  as  follows :  Myiothera  ardesiaca  Max.,  made  the  type  of  a 
new  genus;  Rhopoeichla  Allen;  Anthos  poeeilopterus  Max.  (Geobatet poecilopterus) ;  CjfpMelus 
aeutiu  Max.,  identified  as  Chatura  einereiventris  Scl. 
J.  A.  Allen.    On  a  collection  of  birds  from  Chapada,  Matto  Grosso,  Brazil,  made 
up  by  Mr.  Herbert  H.  Smith.    Part  i,  Oscines. 

BuU.  Am.  Mus.  Sat.  Hist,  in.  No.  2,  September  29,  1891,  pp.  337-380. 

Eighty -seven  species  are  mentioned,  of  which  CallisU  margariUx  Allen  (No.  31)  and  Bi>no- 
trichia  eapensit  eostarieensis  Allen  (p.  375)— the  latter  from  Central  America,  however — are  de- 
scribed as  new.  The  critical  notes  accompanying  this  paper  arc  extensive  and  important,  em- 
bracing as  they  do  descriptions  of  plumages  previously  undescribed,  explanation  of  variations, 
emendations  of  synouyras,  etc. 

J.  A.  Allen.     The  North  American  species  of  the  genus  Colaptes,  considered  with 
special  reference  to  the  relationships  of  C.  auratus  and  (\  caper. 
Bull.  Am.  Mus.  Nat. Hist.,  iv.  No.  1.  Manh  8,  1892,  pp.  21-44,  pi.  ii. 

A  very  elaborate  treatise  on  a  Hubject  of  the  highlit  importance  in  connection  with  th« 
question  of  the  origin  of  spoi'ies.  The  conclusion  reache<l  is  that  the  numerous  spectment*  of 
intenntMliate  chara<'ter  ar(>  actual  hybridtt,  and  not  mere  "intergrades,**  thus  oonflrming  the 
vicwH  of  Prijf.  Baird.  published  in  1858. 

E.  A.  Andrews.     Report  upon  the  Annelida  Polychopia  of  Beaufort,  N.  C. 

Proe.  U.S.  \at.Mus.,  Vol.  xiv,  pp.  277-302,  pis.  xil-xvni,  1891. 

The  new  species  described  are  as  follows:  Harmothoe  aeuleata,  Eunice  omata,  Diopatra 
magna,  Ophelina  agilis,  Polydora  eommensalis,  Axiothea  mucosa,  Petaloproctus  soeiaUs^  Atn- 
moehares  adificator,  I/oimia  tnrgida, 

Edward  F.  Ayreb,  William  S.  Vkates  and.    (See  under  William  S.  Yeates.) 
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Barton  A.  Bean.    Fishes  collected  by  William  P.  Seal  in  Chesapeake  Bay,  at  Cape 
Charles  City,  Va.,  September  16  to  October  3, 1890. 

Prae.  U.  S.  Nat.  Mu9.,  xiv,  pp.  83-94. 

A  list  of  sixty-four  species  with  An  account  of  tbeir  abundance,  habits,  and  common  names. 
BAJtTON  A.  Bean.    The  Migration  of  Eels. 

Forett  and  Stream,  March  3, 1892,  p.  199. 

Koview  of  Mr.  H.  C.  Field's  account  of  the  migration  of  eels  in  New  Zealand. 
Barton  A.  Bean.    A  Cat-Fish  in  Armor. 

Forest  and  Sti-eam,  March  24,  1892,  p.  277. 

Popular  account  of  the  Cascadura  {Iloplotterum  littorale)  of  Trinidad. 
Barton  A.  Bean.    New  Hampshire  Fish  Culture. 
Forest  and  Stream,  March  31,  1892,  pp.  302. 303. 

Keview  of  the  Report  of  the  Fish  and  Game  Commis.^ioners  nf  New  Hampshire,  for  the  year 
ending  December  1,  1891. 

Barton  A.  Bean.    World's  Fair  Fishes. 

Forest  and  Stream,  April  2K,  1892,  p.  401. 

Mention  of  the  fishes  to  be  exhibited  at  the  World's  Fair,  in  Chicago,  l>y  the  U.  S.  Fish 
Commission. 
Barton  A.  Bean.    Pacific  Salmon  and  Trout. 

Forest  and  Stream,  May  5,  1892,  p.  422. 

Review  of  Dr.  D.  S.  Jonlan's  account  of  the  West  Coast  Salmonidie,  published  as  Bulletin 
4.  by  the  Board  of  Fi^h  Commissioners  of  California. 
BAitTON  A.  Bean.    Fisheries  of  the  Pacific  States. 

Forest  and  Stream,  May  26,  1892,  p.  501. 

Review  of  U.  S.  Census  Bulletin  No.  167;  statistics  of  the  West  Coast  fish  and  fisheries. 
Tarleton  H.  Bean.    Kennerley's  Salmon. 

Forest  and  Stream,  July  9,  1891,  pp.  498,  499. 

An  account  of  the  diatribution,  size,  colors,  and  life  history  of  the  species  is  here  given. 
Tarleton  H.  Bkan.    Illinois  Fish  Culture. 

Forest  and  Stream,  July  9,  1891,  p.  515: 

Review  of  the  Annual  Report  of  the  Illinois  Fish  Commissioners. 
Tarleton  H.  Bean.     Whale,  Walrus,  and  Seal. 

Forest  and  Stream,  July  16,  1891,  p.  515. 

An  account  of  the  breeding  habits,  eto.,  of  these  animals. 
Tarleton  H.  Bean.    Wisconsin  Fish  Culture. 

Forest  and  Stream,  July  23, 1891,  p.  8. 

Review  of  the  Annual  Report,  1889-'90,  Wisconsin  Fish  Commissioners. 
Tarleton  H.  Bean.    Land-locked  Salmon  in  Bisby  Lakes. 

Forest  and  Stream,  July  30,  1891,  p.  21.    (Editorial.) 

Tarleton  H.  Bean.    The  Blnefish. 

Forest  and  Stream,  September  10, 1891,  p.  147. 

An  account  of  its  size,  distribution,  and  life  history. 
Tarleton  H.  Bean.    New  York  Fish  Commission. 

Forest  and  Stream,  October  8,  1891,  p.  234. 

(Review  of  the  20th  Annual  Report,  Fif^h  Commissioners  of  New  York.) 
Tarleton  H.  Bean.     Carp  in  California. 

Forest  and  Stream,  November  5,  1891,  p.  305. 
Review  of  its  introduction  into  California. 
Tarleton  H.  Bean.    The  U.  S.  Fish  Commission  Exhibit. 

Forest  and  Stream,  November  5,  1891,  p.  312. 

Notice  of  exhibit  l>eing  prepared  for  exhibition  at  the  World's  Fair. 
Tarleton  H.  Bean.    Trout  and  Salmon  in  Mexico. 

Forest  and  Stream,  November  19,  1891,  p.  353. 

Account  of  the  introduction  of  these  fishes  into  Mexican  waters. 
Tarleton  H.  Bean.    Tench  for  American  Waters. 

Forest  and  Stream,  November  26,  1891,  p.  374. 

Introduction  of  Tench  into  America. 
Tarleton  H.  Bean.    Yellowstone  Park  Fishes. 

Forest  and  Stream,  December  3,  1891,  pp.  392-293. 

Review  of  paper  upon  the  fishes  found  in  the  waters  of  the  National  Park  by  D.  S.  Jordan. 

Tarleton  H.  Bean.    World's  Fair  Fishes. 
FortH  and  Strtam,  December  17, 1891. 
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Tarlbton.  H.  Bean— Continned. 

Notice  of  two  interesting  forms  recently  obtained  in  the  North  Atlantic*.,  LamprU  and 
Ruvettus. 

Tarlrton  H.  Bean.    Jarisdiction  over  the  Lakes. 

Forett  and  Stream^  December  24,  1891,  p.  445. 

An  opinion  as  to  the  (roremment*s  power  in  replenishing  and  protecting  the  fisheries  of 
Lake  Ontario. 

Tarlrton  H.  Bean.    Pennsylvania  Fish  Commission. 

Forest  and  Stream,  December  24,  1891,  p.  425. 

Account  of  the  annual  meeting  of  this  Commission  held  in  Washington,  D.  C,  December  18, 
1891. 

Tarleton  H.  Bean.    Impassable  Fish  ways. 

Forest  and  Stream^  December  31,  1891,  p.  466. 

An  editorial  notice  of  the  diflerent  kinds  of  flshways. 
Tarlrton  H.  Bean.    Slaughter  of  Birds  and  Fishes. 

Forest  and  Stream^  February  4,  1892,  p.  97. 

Editorial  comments  on  the  destruction  of  birds  and  flshes  in  Florida. 
Tarleton  H.  Bean.    Massachusetts  Fisheries  and  Game. 

Forest  and  Stream,  March  3,  1892,  p.  200. 

Review  of  the  26th  Annual  Report,  Commissioners  of  Fisheries  for  Massachusetts. 
Tarlrton  H.  Bean.    The  Menhaden. 

Forest  and  Stream,  March  10,  1892,  p.  221. 

Editorial  comments  on  the  life  history  and  uses  of  the  menhaden. 
Tarleton  H.  Bean.    Protect  the  Black  Bass. 

Forest  and  Stream,  Manh  24,  1892,  p.  269. 

A  plea  for  the  better  protection  of  the  black  bass  in  waters  of  the  United  States. 
Tarleton  H.  Bean.    Salmon  spawning  without  going  to  sea. 

Forest  and  Stream,  March  24,  1892,  p.  270. 

Accounts  of  Salmon  reproducing  their  kind  in  fresh  waters. 
Tarleton  H.  Bean.    Piscatorial  exhibition  in  London. 

Forest  and  Stream,  March  24,  1892,  p.  270. 

An  account  of  the  exhibition  of  anglers'  trophies  nt  the  Royal  Aquarium,  Westminster, 
Eugh&nd,  February  18  to  March  5, 1892. 
Tarleton  H.  Bean.    Pennsylvania  Fish  Protective  Association. 

Foreit  and  Stream,  April  7,  1892,  p.  317. 

Editorial  mention  of  its  meeting  in  Philadelphia,  March  29,  1892. 
Tarleton  H.  Bean.    Effects  of  garbage  on  iish. 

Forest  and  Stream,  May  19,  1892,  p.  469. 

Comments  on  polluting  waters  with  gurbage. 
Tarleton  H.  Bean.    Fisheries  at  the  World's  Fair. 

Forest  and  Stream,  May  20,  1892,  p.  403. 
Tarleton  H.  Bean.    Food  for  Fishes. 

Forest  and  Stream,  June  2,  1892,  p.  515. 

Editorial  notice  of  paper  by  A.N.  Cheney  on  this  sulject 
Tarleton  H.  Bean.    American  Fisheries  Society. 

Forest  and  Stream,  Juno  2,  1892.  p.  524. 

Report  of  the  twont>'flrst  annual  meeting  of  the  American  Fisheries  Society.  liel<i  in 
New  York  May  25  and  26.  1892. 

Tarleton  H.  Bean.    Fisheries  on  the  Great  Lakes. 

Forest  and  Stream,  June  0,  1892,  p.  537. 
Edit4)r{al  notice  of  Mr.  Herschel  Whisker's  paper  giving  a  history  of  the  Great  Lakes  fisheries. 
Tapleton  H.  Bean.    Sale  of  Reared  Trout  in  Close  Time. 

Forest  and  Stream,  June  9,  1892,  p.  537. 

£4litorial  notice  of  Mr.  W.  L.  Gilbert'H  paper  on  the  sale  of  trout  from  private  waters. 
Tarleton  H.  Bean.    A  National  Salmon  Park. 

Forest  and  Stream,  June  16,  1892,  p.  559. 

Editorial  notice  of  a  projiosed  salmon  park  in  Alaska. 
Tarleton  H.  Bean.    Rearing  fish  for  distribiition. 

Forest  and  Stream,  June  Zl,  1892,  p.  585. 

Editorial  analysis  of  papers  upon  the  subject  by  prominent  fish  culturists. 
Tarleton  H.  Bean.    Description  of  a  new  species  of  star  gazer  {Catheiostoma  a/6t- 
ffuita)  ftom  the  Gulf  of  Mexico. 
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Tarlston  H.  Bean.     Notes  on  Ushers  collected   in   Mexico   l>y  Prof.  Diiges,  with 
de8criptiou8  of  new  species. 

Pro6.  TJ.  S.  Xat.  Mtu.,  xv,  pp.  283-287. 

(Fiindulut  rohtistiin,  Acara  bartoni,  aud  Alganaea  duge*i  nrv  dciiorilked  for  the  i\nt  time.) 
CiiAKLKS  E.  Bendirr.     Docs  tiie  Kattlo8uake  Spit? 

Forest  and  Stream,  xxxviii.  June  2,  1892,  p.  filS. 

( -ontroverta  Prof.  Cope's  account  of  the  rattlesnake's  action  in  attacking. 
Ja.mks  K.  Benedict.    Decapod  Crustacea  of  Kingston  Harbor. 

Johns  Hopkins  Vniversity  Circular,  Vol.  xi.  No.  97,  p.  77,  April,  1892. 

A  list  of  thirty-eight  species  of  cmatocea  collected  at  Jamaica  by  Dr.  T.  H.  Morgan,  with 
(leHcriptions  of  one  new  genus,  Areograpsiu,  and  three  new  species  Eiirratoplnx  apinidfntata, 
Areograptu* jamaieensiM  aud  Sfsarina  bidentata. 
James  E.  Benedict.    Preliminary  descriptions  of  thirty-seven  new  species  <»f  hermit 
crabs  of  the  genns  Eupagurus  in  the  U.  8.  National  Museum. 
f*roc.  V.  S.  Xat,  Mxts.,  Vol.  xv,  pp.  11-26,  1892. 

The  genus  is  divided,  acconling  to  the  character  of  the  left  hand,  into  four  subgenera,  Eupa- 
gurus,  Trigonoehints,  Elassochirus  and  Labidoehirus.    Of  the  thirty-seven  new  species,  twenty- 
eight  are  from  the  west  coast  of  North  Ameii<u»,  one  from  the  Galapagos  Tslands,  two  fnmi  the 
east  coast  of  South  America,  an<l  the  remainder  from  Floritla  aud  the  Caribbean  S«*a. 
James  E.  Benedict  and  Mary  J.  Rathbun.    The  genns  Panopenx. 

Proc.  U.  8.  Xat.  Mux.,  Vol.  xiv,  pp.  355-385,  pis.  XIX-XXIV,  1891. 

A  monograph  ba-sed  on  thirty-eight  species,  twenty-five  of  which  are  contained  in  the 
Museum.  Six  species  are  described  as  new:  Panopeus  areolatus,  dissxmilis,  oratits,  angiisti- 
frons,  hemphillii,  bermudensis. 

John  C.Branxer and  Frederick  V.  Coville.     (See ander  Frederick  V.  Coville.) 
C.  S.  Brimley.     Bachman's  Warbler  {HelmenithopjiUa  bachmani),  at  Raleigh;  N.  C. 

The  Auk,  vni,  No.  3,  July,  1881,  pp.  316-318.     Specimens  taken  April  27  and  May  22,  1891. 
Amos  W.  Butler.    Notes  on  the  Range  and  Habits  of  the  Carolina  Parrakeet. 

The  Auk,  ix.  No.  1,  Jan.,  1892,  pp.  49-56.    Refers  chiefly  to  "  its  distribution  in  Indiana  and 
neighboring  States,  together  with  some  notes  upon  its  habits." 
Frank  M.  Chapman.     On  the  color-pattern  of  the  upper  tail  coverts  in  CoUtptes 

auraiua. 

BuU.  Am.  Mu*.  XaL  Hist.,  HI,  No.  2,  August  27.  1891,  pp.  311-314. 

Shows  a  remarkable  individual  variation  in  respect  to  the  markings  in  question,  page  314 
showing  illastrations  of  single  feathers  from  fifteen  individual  specimens.  <^ch  dift'erently 
marked. 
Frank  M.  Chapman.     On  the  birds  observed  near  Corpus  ('hristi,  Tex.,  during  parts 
of  March  and  April,  1891. 

BuU.Am.Mus.  Xat.  Tlist.,  m,  No.  2,  August  27,  1891,  pp.  315-328. 

A   well  annotated  list  of  thirty-three  species,   of  which  Cardinalin  eardiiutlis  carinushu 
Chapm.  (p.  324)  is  described  as  new. 
(tEORGE  K.  Cuerrie.     Description  of  new  genera,  species,  aud  subspecies  of  birds 

from  Costa  Rica. 

Proe.  U.  S.  Xat.  Mum.,  Vol.  xiv.  No.  855,  Sept^smber  5, 1891,  pp.  337-346. 

New  genera:  Dteonyehura  (p.  338),  tyi>e,  D.  typica,  new  spei^ies;  PremnopUx  (p.  339),  type 
Margarornis  brunne*cens  Tawr.  Xew  species  and  8ubs|NK:ie8 :  Lophotriccus  sguainicristatua 
minor  (p.  337),  Lophotriccus  zeledoni{\K  337),  Vachyrhamphusornatus  (p.  338),  Deeonychurc  tyjtiea 
(p.  339),  Vireo  tuperciliaris  (Riduway.  MS.)  (p.  340).  lianleuterus  salvini  (p.  342),  GraUaria 
lizanoi  (p.  342),  Pachyrhamphu/t  sintilis  (p.  343),  Armnon  aurantiirostri^  saturatus  (p.3^), 
Myrmeciza  intermrdiu  (p.  :i45). 

George  K.  Cherrik.     Notes  on  Costa  Rican  Birds. 

Proc.  TJ.  S.Xat.  Mus.,  xiv,  No.  879.  Noveral>cr  18.  1891,  pp.  517-537. 

Species  andsubfiipeciesnoticeileriticiillyiire,  ^1)  Catharus  iiielpomene,  (2)  Cathanis  tnexieanus, 
(3)  Campylorhynchus  eapistrativf,  (4)  Henicorhina  j^roi^theUuca.  (5)  TTenicorhina  leucophrys.  (0) 
Thryophilus  costariccnsis,  (S)  Thryophilus  thoracicus,  (9)  Thryophilus  zeledoni,  (11)  Thryophilus 
seviibadius,  (12)  Thryothnrtis  hypfrthrus,  (13)  Thryothorus  uiclanogaster,  (14)  Thryotharus 
/asciativentris,  (15)  Oreotidypis  qutturalis,  (10)  Dcndroica  vieiUoti,  (17)  Geothlypis  eaninucha 
ieterotis,  (18)  Oeothlyjns  bairdi,  (19)  linsilevterus  delattrii,  (20)  Basileuterus  melanogenyt,  (21) 
Setophaga  aurantiaca,  (22)  Yireo  pollens,  (2J)  Hylojthilus  ochraeeiceps,  (24)  Cyclorhis  JIavipectus 
suh/lavescens,  (25)  Vireolanius  puchdlus  vertiralis,  (26)  Diglossa  pbimbea,  (27)  Dacnis  vcnufta, 
(28)  Euphania  gracilis,  (29)  Euphonia  minute,  (30)  Ramphocclus  eostarieensis,  (31)  Chlorospin- 
gus  pHeatus,  (32)  Buarremon  gutturalis,  (33)  Detidromis  nana  eostarieensis,  (34)  Myrmeeiza 
stietoptera,  (35)  Picolaptes  eompressus,  (36)  Philydor  virgatus,  ("XW  iiToXVarvoL  vtvV«Tx«sftA\».,  <5^ 
Orallaria  dives,  (3»)  Omithion  imberbe,  (40)  TyrannUeus  parvitMM.,  KS^  ^my^^^^**  ^>»3^#5NiV*«>*> 
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(42)  CoiUopu*  lujubriM,  (43)  Platyjtsarig  aglaite,  (44)  Paehyrhamphtut  veraieolor,  (45)  IHpra 
vHutina,  (4ft)  l*ipra  Uucorrhoa,  (47)  Pipra  leticociUa,  (48)  JHpra  tnentalis,  (49)  Troffon  elagnnm, 
(50)  Antrottomiut  voei/erus,  (51)  Coccygiis  miiwr,  (52)  Chloronerjtes  timplex^  (53)  Melanerpes 
chrysatwhen,  (54)  Accipiter  tinus. 

F.  W.  Clarkk.    The  relations  of  abstract  research  to  practical  invention. 
Pop.  Sei.  Monthly,  Aagiist,  1891,  p.  540. 

F.W.Clarke.     Table  of  atomic  masses. 

A  leadet  piiblishtHl  hy  C.  V.  ChaiKUor,  (Vt4)lM>r,  1891,  fiir  tlit^  n^e  of  Htuileutt  in  Columbia 
College. 

F.  W.  Clarke.    Administrative  report  as  chief  chemist. 

Tent/i  A  nnual  Report  of  the  U.  H.  Geological  Survey. 
F.  W.  (*LARKE.    Tlie  practical  analysis  of  silicates. 

Jouni.  Ainer.  Chetn.  Hoe.,  December,  1891,  xiil,  p.  277. 
F.  W.  Clarke.    Techennak's  theory  of  the  chlorite  groups  and  its  alternatives. 

Ainer.  Joum.  AW.,  Man  h.  1892,  pp.  190-200. 
F.  W.  Clarke.     Report  of  the  Deimrtment  of  Minerals  in  the  U.  8.  National  Mu- 
seum, 1889. 

Report  oftiie  Smithsonian  JnHitution  (U.  8.  National  Museum),  1889  (1891),  p.  401. 

F.  W.  Clarke.     Re])ort  on  Prof.  Morley's  researches. 

Report  of  the  Smithsonian  Inttitution,  1890  (1891),  p.  83. 
F.  W.  C'larke  and  E.  A.  Schneider.-  On  the  condition  of  certain  micas,  veniiicu- 
lites  and  chlorites. 

Aitier.  Journ.  Sei.,  Sopt4»nil»er.  1891,  pp.  242-251. 
F.  W.  ('larke  and  E.  A.  .Schneider.     Experiments  upon  tlie  constitution  <»f  certain 

micas  and  chlorites.  • 

Amer.  Joum.  Sei.,  May,  1892,  pp.  378-;W6. 

F.  W.  Clarke  and  E.  A.  Schneider.     Ueber  die  Einwirknng  des  Salmicks  bei  Dis- 
sociation t<emperatur  auf  Silicute. 
Ber.  d.  Deutneh.  Chem.  Oesell,  25.  883. 

F.  W.  Clarke,  chief  chemist,  and  others.  Bulletin  78  of  the  U.  S.  Geological  Sur- 
vey. Report  of  work  done  in  the  division  of  chemistry  and  physics,  mainly 
during  the  fiscal  year  1889-'iH). 

F.  W.  Clarke.  Abstracts  of  various  papers  on  atomic  weights  published  from  time 
to  time  in  the  Journal  of  Analytical  and  Applied  Chemistry. 

E.  D.  Cope.  A  critical  review  of  the  characters  and  variations  of  the  snakes  of 
North  America. 

Proe.  U.  S.  Nat.  Mus.,  XIV,  No.  882,  pp.  589-094. 

The  attempt  is  made  to  de6ue  with  prt^ciitiou  the  Apecies  of  North  American  BDaken, 
together  with  their  vaHatioim. 
E.  I).  Cope.     Color-pattern  in  Cnemidophorua. 

A}Mr.  Natural.,  xxv,  1891,  pp.  1135,  1136. 

The  lonf2:itndina11y  atriped  patteru  shown  to  pans  in  n  trauAversely  buntleil  form. 
E.  D.  Cope.     Parallel  color-patterns  in  lizards. 

Amer.' Natural.,  XX vi,  1892,  p.  522.  pi.  xviii. 

(.'alls  atteutioQ  to  the  parallelism  of  patteru  development  in  Lacerta  ami  Cnemidophor%is. 
E.  1).  Cope.    The  osteology  of  the  Lacertitia. 

Proc.  Am.  Phil.  Soc,  xxx,  1892,  pp.  185-221,  pis.  ii-vi. 

Descriptions  of  skeletons  of  various  North  American  generic  types. 
E.  D.  Cope.    On  the  characters  of  some  paleozoic  lishes. 

Proe.  r.  S.  Nat.  Miis.,  Xiv,  pp.  447-4C3. 
Charles  B.  Cory.     Descriptions  of  new  birds  from  the  Bahama  Islands,  with  re- 
marks <m  the  species  of  Speoiyto  which  occur  in  the  West  Indies. 

The  Auk,  vni.  No.  4,  October,  1891,  pp.  348,349. 

New  species  are  as  follows:  (1)  Spindolis  zena  8t*jneger;  Elenthera  I.  (p.  348) ;  (2)  Z>endroiea 
pityophila  bahamentis,  Abaco  (p.  348) :  (3)  Speotyto  ainieularia  bahamensisluSkgjiA  (p.  348). 

John  M.  Coulter.  Manual  of  the  phanero<;ams  and  pteridophytee  of  West-em 
Texas. 

Vont.  Nat.  Herb.,  II.  June,  1892,  pp.  15:U345. 

This  is  the  second  part  of  a  Manual  of  Western  Texas.    This  number  treats  of  the  Oamo- 
petaUt  oniy. 
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Frederick  V.  Coville  and  Johx  C.  Branxer.    A  list  of  the  plants  of  Arkansas. 
Report  of  Oedogieal  Survey  qf  Ark.,  rv,  1888,  pp.  155-252. 
ThU  is  a  CAtAlogiie  of  all  the  known  plants  of  Arkansas. 
Frederick  V.  Coville.     Description  of  new  plants  from  .Southern  California;,  Ne- 
vsula,  ITtah,  and  Arizona. 

Jiiol.  Soe.  of  Washington,  viii,  1892,  pp.  OWW. 
William  Healey  Dall.     Contribution  j\  la  Faune  malaecilojique  terrestres  des  IIss 
(talapagOH. 

Jmtmal  de  Conehyliologie,  Paris,  xxxi,  No.  4,  pp.  314-316,  October,  1801. 
This  is  .^  brief  synopsiH  of  the  niulacolo^cnl  rt^HiiUs  obtained  by   I>r.   (».  Baur  during  ex- 
pliirationof  the  Galapagos  IshindM. 
William  Hkaley  Dall.     On  anew  suhpmus  of  nieretrix  {Kntwela),  witli   descrip- 
tions of  two  new  species  from  Brazil. 

The  Naulilut,  Philadelphia,  July,  1891.  Vol.  v,  No.  :j,  pp.  26-29. 

EnUcela  perplexa  Steams  from  the  Kio  LaPlntaand  Entwela  Iheriwn  HjiU  from  Sou tht*a«t<Tn 
Brazil,  are  described  and  figured. 
William  Healey  Dall.     On  some   marine   mollusks   from   the   southern   roast  of 
Brazil. 

ne  NautUtu,  August.  1891,  pp.  42-44. 

This  paper  coiiiprlneH  a  list  <»f  HpocioH  froni  the  region  S]NM:tified,  mostly  colle*'t<^l  by  Dr.  H. 
V.  Ihcring. 
WiLLi.^.M  Healkv  Dall.     On  some  types  new  to  the  fauna  of  the  Galapagos  Islands. 
The  XautUtis,  January,  1892,  pp.  97-99. 

This  describes  Heltcina  netioiica,  Leptinaria  ehathamensis,  and  ZoniteM  Bauri,  all  nevr  spe- 
cies, and  notes  the  occurrence  of  a  new  siiecics  of  Pupa  and  Bulimulua  (PUuropyrffHs)  HaMi 
Steams. 
William  Healey  Dall.     On  the  species  of  donax  of  Eastern  Nofth  America. 
The  NautUus,  March,  1892,  pp.  125,  127. 

This  pai>er  gives  the  diagnostic  features  of  the  different  species  in  tabular  form,  and  de- 
scribes as  new  2>.  Emnumai  and  2>.  aequilibrata  Dall  from  the  late  tertiarius  of  the  Carolinas. 
William  Healey  Dall.     On  an  undescribed  Cytherea  from  the  Gulf  of  Mexico. 
The  NauHlus,  April,  1892,  pp.  134. 135. 

In  this  paper  Cytherea  texasiana  is  described  fh>m  the  coast  of  Texas. 
William  Healey  Dall.    Geographical  explorations.    Early  expeditions  to  the  re- 
gion of  Behrlng  Sea  and  Strait.    From  the  reports  and  Journals  of  Vitus  Ivauo- 
vich  Behring^  translated  by  William  Healey  Dall.     Washingt<m,  Government 
Printing  Office,  1891. 

From  U.  S.  Coast  and  Geodetic  Survey,  T.  C.  Mendenhall,  Superintendent,  Annual  Report 
for  1890.    Appendix  19,  pp.  759-774 :  4^  with  two  maps.    March.  1891. 

This  pa}>er,  separately  printed  as  above  with  title  page  and  cover,  ap]>ears  in  the  annual 
volume  with  the  following  heading: 

"Notes  on  an  original  manuscript  chart  of  Behring'n  expedition  of  1725-1730,  and  on  an  orig- 
inal manuscript  chart  of  his  eecond  expedition ;  together  with  a  summarj'  of  a  journal  of  the 
first  expedition  kept  by  Peter  Chaplin  and  now  first  rendered  into  English  fn>m  Bergh's  Rus- 
sian version." 
William  Healey  Dall.    Tertiary  Mollusks  of  Florida,  Part  ii,  Introductory.     On 
the  marine  Pliocene  beds  of  the  Carolinas. 

Wagner  Free  InttUute  o/ Science,  Philadelphia,  Transactions,  \o\.  iv,  pp.  201-217,  January 
20.  1892. 

The  above  was  separately  printed  in  advance,  and  contains  a  demonstration  of  the  existence 
of  true  Pliocene  beds  in  the  Carolinas.    The  general  ooncluHions  were  reprinted  in  the  Nau- 
tUus,  March,  1892,  pp.  128-1.%. 
William  Healey  Dall.    Obituary  Notices,  Emil  Bessels. 

Bull.  Phil.  Soc.  of  Washington,  u,  pp.  465,  460.    September,  1891. 
William  Healey  Dali..    Apropos  des  Pleurotomaria  des  Musees  Americaines. 
Bulletin  scientifique  de  la  France  et  de  Belgique,  Paris,  1891,  xxili,  part  2,  pp.  488,489. 
This  note  explains  the  condition  in  which  the  auimuls  referred  to  reached  America,  and 
vindicates  the  authorities  of  the  Museum  from  the  charge  of  indifference  or  carelessness  in 
utilizing  this  material,  which  had  been  made. 
Willia-M  Healey  Dall.     Scientific  results  of  explorations  by  the  U.  S.  Fish  Com- 
mission Steamer  Jlbatroaa,    xx. — On  some  new  or  interesting  West  American 
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shells  obtiiineil  from  the  dredgings  of  tlu^  U.  S.  Finh  ('onimission  Steamer  Alha- 

tro88  in  1888,  and  from  other  sources. 

Proc.  r.  S.  Xat.  Mut.,  xiv,  pp.  173-191,  No.  849,  July  25,  1891. 

Id  thiH  paper  the  American  species  and  varieties  of  JEupleitra  are  rcviewctl,  their  syuonymy 
given,  and  new  forms  desoril>e<l  and  figured.  The  fossil  Xatsa  ealiforniana  and  Cryptodoii 
bisfctus  of  Conrad  are  recognized  in  the  recent  fauna ;  several  species  of  Califoruiau  Fumis 
are  discusxed,  and  F.  Kobflti  and  JJarfordi,  hitherto  untignrod,  are  illustrated.  The  a4lult 
Trophon  trianffuUUus  Cpr.  is  for  the  first  time  reoognizc<l  and  figured,  also  Carpenter's  Clemtn- 
tia  tubdiaphana  and  Deshayes,  Tellina  denticulata.  The  following  new  species  and  varletien 
are  describe<l:  Enpleura  uniapifwsa,  E.limata,  E.  tuleidentata,  Trophon  eerro»ensi-s,  (kttmel- 
laria  Crawfordiana,  Tellina  Idee,  Terebratella  oeeidentalis  var.  obsoUta,  BuecinumMtrigillatuiA, 
B.  taphrium,  Mohnia  Frielei,  StrombeUa  Middendorffii,  S.  /raffilis,  S.  melonii,  Chrytodttintu 
ithittJi,  C.  perUeelidus,  C.  phoenieeua,  C.  euco»mius,  C.  halibreetxut.  Trophon  aeitidus,  T.  dispa- 
rili$,  Puneturella  major,  Solemya  Johnsoni,  Calyptogena  (n.  gen.)  with  C.  paci/iea  as  type,  and 
Limoptia  vaginatus. 

William  Hkalky  Dall.     Instructions  for  collecting  mollusks,  and   other   useful 

hints  for  the  couchologist. 

BuU.  r.  S.  Nat.  Mtu.,  No.  39,  Part  G,  pp.  (l]-[56],  1892. 

This  pajter  is  intended  to  furnish  hints  to  collectors  who  desire  to  hunt  for  molhiskH.  and 
includes  notes  on  the  manufacture  of  dredges,  the  preservation  of  specimens  for  anatonitral 
research,  the  fitting  of  <!abiuets,  scheme  for  catAloguiug  collections  ami  a  list  of  iisofnl  books 
of  reference. 

Wiluam  He  ale  y  Dall.     The  fate  of  the  fur  seal. 

Foreat  and  Stream,  New  York,  xxxvn,  No.  10,  p.  307.  XovemlM-r  '>,  1891:  and  the  same,  X<». 
19,  p.  368,  Noveml>er  26, 1891. 

Two  letters  discassiug  tlie  factors  t«'uding  to  dimiuiHh  the  sitecies  and  the  value  of  the 
skins  in  1866. 

CnAKLKS  DkKay.     On  u  bronze  Buddha  in  the  U.  8.  National  Museum. 

RepoHof  the  Smithaotuan  Institution  (U.  S.  National  Museum),  1889  (1891).  pp.  7'29-T.l3,  pi. 
ovn. 

L.  H.  Dkwey.  Characteristic  vegetation  of  the  de.sert  region  from  western  Texas 
to  central  Arizona. 

Keport  of  the  Secretary  of  Agriculture,  1891.  pp.  351  -355.  8  pis. 

Cakl  H.  Eigenmanx.    The  Fishes  of  San  Diego. 

Proe,  Jj.  S.  Nat.  Mua.,  xv,  pp.  123-178. 

An  acconnt  of  the  observations  made  hy  the  author  on  the  fishes  of  San  Diego  and  vicinHy. 
from  December  11,  1888,  to  March  4,  1890.  One  hundred  and  seventy  spcoiew  and  varieties  are 
her«  catalogued. 

Carl  H.  Eigenmann  and  Rosa  S.  Ekjenm.vxv.  A  catalogue  of  the  frt'sh-water 
fishes  of  South  America. 

Proc.  U.  S.  Nat.  Mua.,  xiv,  pp.  1-81. 
Rosa  S.  Eigexmanx  and  Carl  H.  Eigex.maxn.     (See  under  Cakl  H.  Eigknmaxn.) 
Bartox  W.  Evermaxx  and  Oliver  P.  Je.nkin.'*.     Rejmrt  u\Hm  a  collection  of  tislics 
ma<le  at  Guaymas,  Sonora,  Mexico,  with  descri  i>ti<m8  of  new  species. 
Proc.  r.  .V.  Xat.  2fiia.,  XIV,  pp.  121-165. 
A  list  of  one  hundred  and  ten  spei'ies,  with  descriptions  of  seventeen  Hupp«>sed  t4»  lie  now. 

CiLAKLES  H.  CriLBERT.     Description  of  apodal  fishes  from  the  troj>iral  Pacific. 
Proc.   r.  .S.  Nat.  Mita  ,  xiv.  pp.  347:152. 

Charles  H.  (tILBkrt.  Descriptions  of  thirty-four  new  specicvs  of  fishes  collet^tinl 
in  1888  aud  1889.  principally  ainoug  th«'  Santa  Barbara  Islands  aud  in  the  Crulf 
of  California. 

Proc.  77.  .V.  Xat.  Mtta.,  xiv,  i»p.  0:j9-56fi. 

Theodore  Gill.     On  Eleginus  of  Fischer,  other\vi»e  called  TilenUt  or  PleHrogadua. 
Proc.  r.  S.  Xat.  Miia.,  xiv,  pp.  HWt-'.tOS. 

Theodore  Gill.     Notes  on  the  genus  FJiatula  «f  I..acep«Me,  or  T(iM/ci//(iof  Mitchill. 
Proe.  r.  S.  Xat.  Mua.,  xiv,  p.  095. 

Theodore  Gill.    Note  on  the  genus  Chonerhinus  or  Xvntoperus. 
Proe.  U.  *',  Xat  Mua.,  xiv,  pp.  697-609. 
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Theodore  Gill.    On  the  genus  Gnathanacunlhus  of  Bleeker. 
Proc.  r.  8.  Nat.  Mu$.,  xiv,  pp.  701-703. 

Thkodore  Gill.    Notes  on  the  Tetraodontoidea. 
Proc.  V.  S.  Nat.  Mu».,  xiv,  pp.  70&-720. 

G.  Brown  Gooi>e.    The  Museums  of  tbe  Future. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  MuAenm),  1889  (1891),  pp.  427-445. 

G.  Brown  Goode.     Report  upon  the  Condition  and  Progress  of  tbe  U.  S.  National 
Museum  during  the  year  ending  June  30,  1889. 

Report  of  the  Sinithsonicn  Institution  (U.  S.  National  Museum)  1889  (1891),  pp.  3-277. 

Gilbert  Dennison  Harris.    On    the  confounding  of  Nassa   Tnvittata  Say  and 
Xassa  Peralta  Cour.  sp. 

American  Geologist,  September,  1891,  pp.  174-176. 

The  material  upon  which  this  review  wftH  based  forms  part  of  the  collection  of  the  U.  S. 
National  Museum. 
Edwin  M.  Hasbrocck.    Acadian  Owl  {Nyclala  aeadica)  at  Washington,  D.  C. 
Thie  Auk,  vni.  No.  3,  July,  1891,  p.  313. 

Roconls  five  specimens  taken  during  winter  of  1890-1891,  one  of  which  was  captured  alive 
in  tlfe  Smithsonian  building. 

Edwin  M.  Hasbrouck.    The  Carolina  Paroquet  {ConurM  carolinenMs), 

The  Auk,  xiii.  No.  4.  October,  1891,  pp.  369-:t79:  full  pa|{e  map. 

An  important  r6sum6  of  the  geographical  range,  past  and  present,  of  this  highly  interest* 
ing  bird.  The  map  shows  the  startling  contrast  between  its  present  very  restricted  range 
and  its  former  extensive  distribution. 

Paul  Haupt.     Das  babylonische  Nimrodepos.     II.  Abth.  der  Keilachrifttext  der 
XI.  Tafel  mit  dem  SUndttutbericht.     Hinrichs^  Leipzig. 

The  cuneiform  text  of  the  eleventh  tablet  of  the  Ninirod  Epic,  containing  the  account  of 
the  Deluge.    Restored  from  the  fragments  and  autographed. 

Paul  Haupt.     Proposed  new  translation  of  the  Bible. 

Johns  Hopkins  University  Circular,  Baltimore,  May,  1892,  pp.  87-90. 
Containing  the  plan  of  the  proposed  Bible  and  the  directions  to  contributors. 

O.  P.  Hay.     Note  on  Gyrinophilua  metcuHv^nduft  Cope. 
American  Naturalist,  xxv,  1891.  pp.  1133-1135. 
Shows  that  the  species  should  be  referred  to  the  genns  Spelerpes. 
TiiEODOR  Holm.    A  study  of  some  anatomical  characters  of  North  American  Gram- 
in€(t.  II.    The  genus  Uniola  continued. 

Botanical  Gazette,  xvi,  1891,  pp.  219-225,  pis.  xxi,  xxii. 

Describes  the  anatomy  of  the  leaf  of  Uniola  gracilis.  U.  nitida,  U.panictilata,  and  U.  Palmeri. 
Several  characters  are  observed  by  which  these  species  are  easily  distinguished  anatomically. 

Theodor  Holm.    The  Podostemaceae.    Review  of  Eugen  Waruiing's  paper,  Podo8- 
temaceo'j  in  Engler  und  Prantl :  Die  natiirlichen  Pf lanzen  Familien,  iii,  2a. 
Botanical  Gazette,  August,  1891,  pp.  237. 238. 

Theodor  Holm.     Review  of  R.  Pirotta's  paper:  Keteleeria  Fortunoi  in  Annuario 
del  R.  lustituto  Botanico  di  Roma,  Anno  iv. 
Botanical  Gazette,  xvi,  p.  274. 

TiiKODoR  Holm.     A  double-flowered  Cyclamen. 
Garden  and  Forest,  1892. 

Description  of  some  abnormally  develojved  flowers  of  Cyclamen  persieum.  Small  flowers 
were  developed  in  the  axils  of  the  ralyx  1o1k*s. 

Theodor  Holm.     Opfording  til  danske  IJotanikere.    Medd  frn  botan.     For  Kjoben- 

havn,  1892. 

Requests  Danish  botanists  to  forward  their  publications  to  the  library  of  the  U.  S.  National 
Mnseimi. 

Theodor  Hol-M.     A  study  of  some  anatomical  character.s  of  North  American  Grami- 
n€(tf  III.     Distichlis  and  Pleuropotjon. 

Botanical  Gazette,  xvi,  1891,  pp.  275-281,  pis.  xxin-xxiv. 

Describes  the  anatomy  of  the  leaf  of  Distichlis  maritima,  D.  thalassica,  D.  prostrata,  Plett- 
ropogon  re/ractum,  P.  eali/ornieum  :iud   /'.  sabinei.     The  anatomical  characters  are  suflicieutr 
for  the  distinguishing  of  their  Hpecles. 
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Theodor  Holm.    Review  of  V.  B.  Wittrock's  paper:  De  Linaria  Beverchoni  n.  sp. 
Observationes  morphologicae  et  bioloji^icae  in  Acta  horti  Bergiani,  Vol.  i. 
Botanical  Gazette,  xvii,  p  64. 

TiiEODOR  Holm.     Burnt  Spots  on  Leaves. 

Review  ofB.  JonsBon's  i>ai)or:  ''Ombranntlac  karpna  vlixtblad"  in  Botaniska  Kotiser.  1891. 
Botanieal  Gazette,  xiai,  pp.  80-91. 

TuRODOR  Holm.    On  tbe  vitality  of  some  annual  plant^s. 
Amer.  Joxir.  Set.,  XUI,  pp.  304-307,  pi.  x. 

Description  of  Honie  North  American  plaut«,  which,  though  cooHidonMl  an  anniiAl,  aome- 
tiniea  occur  aa  perennial  or  biennial. 

TiiEODOR  Holm.    Vitality  of  Ferns. 

Kcview  of  V.  B.  Wittrock's  paper  '"Di^  tilicihus  obsorvatinnes  biolojricae"  in  Ac1«,  horti 
Bergiani,  Vol.  i. 
Botanieal  Gazette,  xvii,  pp.  55, 56. 

Theodor  Holm.    Anatomy  of  Carices.    Review  of  A.  Mazel's  paper :  '*  Etudes  d*ana- 

toinie  compar^e  sur  Ich  organes  <le  vdgdtation  dans  le  genre  Carex/*    Genove, 

189L 

Botanical  Gazette,  xvn,  pp.  56-58. 

TiiEODOH  Holm.    Anatomy  of  the  stolons  of  Gramine(r.     Review  of  P.  Hellstroein's 
paper:  '^Naagra  iakttagelser  angaaende  anatomien  bos  graesens  nnderjordiska 
utlopare."    Bihang  K.  Sv.  Vet.  Akad.  Hdlgr.,  xvi,  1891. 
Botanical  Gazette,  xvn,  pp.  121, 122. 

Tiieoi><»r  Holm.     Studies  upon  germination.     Review  of  F.  Hildebrand's  paper 
"  Einige  Beobaclitungen  an  Keimlingen  und  Stecklingen."    Bot.  Zeitnug,  1892. 
Botanical  GazetU,  xvii,  pp.  122, 123. 

Theodor  Holm.    The  Home  of  Calypso. 
Botanical  Gazette,  xvn,  p.  133. 

Theodor  Holm.     Review  of  Alida  Ober's  paper  upon  the  structure  of  the  pericarp 
oi  LaUaiiK  in  Bihang  K.  Sv.  Vet.  Akad.  Hdlgr.,  xvi. 
Botanical  Gazette,  xvn,  p.  133. 

Theodor  Holm.    Review  of  O.  Nordstedt's  paper  '*  A  Monograph  of  the  Australian 

Characeo'." 

Botanical  Gazette,  xvii,  p.  134. 

Theodor  Holm.  Review  of  F.  Kjellman's  paper  ''Undersokning  of  naagra  til  slUg- 
tet  Adenocystis  Hook-fil  hiinforda  alger"  in  Bihang  K.  Sv.  Vet.  Akad.  Hdlgr. 

Vol.  XV. 

Botanical  GazetU,  xvn,  p.  135. 

Theodor  Holm.     Review  of  G.  Lagerheim's  paper  upon  the  occurrence  of  Enropeau 
CredinecB  near  Quito,  Ecuador.     Botaniska  Notiwer,  1891. 
Botanical  Gazette,  xvn,  p.  135. 

Theodor  Holm.    The  vegetation  of  the  paramoH  of  Venezuela.    Review  of  Gcpbel's 

paper  "  Die  Vegetation  der  venezolanischen  Paramos."    Ptianzenbiol  Schilder- 

ungcn,  Pars  2,  1891. 

Botanical  Gazette,  xvn.  pp.  159, 160. 

Theodor  Holm.  The  psammophilous  flora  of  Denmark.  Review  of  Eugen  Warm- 
ing's paper,  "  I)e  psammoHle  Formationeri  Danmark.''  Videnskab.  Mddd.  fra. 
Naturlist  Forening  Kjobenhavn,  1891. 

•  Botanical  Gazette,  xvn,  pp.  220-222. 

Theodor  Holm.    Third  list  of  additions  to  the  flora  of  Washington,  D.  C. 

Proc.  Biol  Soe.  Washington,  vu,  pp.  105-132. 

Enumeration  of  eighty  flpecies,  new  to  the  flora,  and  some  localities  of  the  rarer  apecies,  so 
as  to  show  their  dibtribution  in  the  District. 

TheoDOR  Holm.     Notes  on  the  flowers  of  Anthoxanthum  odoratum  L. 

Proc.  U.  S.  Xat.  J/««.,  xv,  pp.  399-403. 
«  This  paiM^r  gives  an  account  of  the  structure  of  the  flower  of  this  plant,  a  aub^Ject  that  has 

been  discusaed  by  several  botanists  before,  and  which  has  given  very  different  idea*  as  to  tho 
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coTiceptiou  of  tho  structure.     It  st^oinH  that  the  iircsoiit  paiier,  haHe4l  ajMrn  abuornially  de- 
veloped s^icciinenB,  throws  some  light  upon  thiH  very  eonibiocd  Htructuro. 

William  H.  Holmes.    Illustrated  catalogue  of  collections. 

Third  Annual  Report  of  the  Bureau  o/  Ethnology,  pp.  427-510,  84  text  tiga. 
William  H.  Holmes.     Ancient  pottery  of  the  Mississippi  Valley. 

Fourth  Annual  Report  of  the  Bureau  of  JCthnoloffy^  pp.  361-436;  103  text  figH. 
Willi AaM  H.  Holmes.     Spurious  Mexicau  antiquities  and  their  relation  to  ancient 

jirt.  * 

Report  of  the  Smithsonian  Institution,  1886  (1880),  pp.  319-334. 
William  H.  Holmes.     Ancient  Pueblo  pottery. 

Fourth  Annual  Report  of  the  Bureau  of  Ethnology,  pp.  257-360;  150  text  dgn. 

William  H.  Holmes.    Ancient  pottery  of  Chinqui. 

Sixth  Annual  R^ort  of  the  Bureau  of  Ethnology,  pp.  13-187 ;  2«5  text  ttgs.,  I  pL 

William  H.  Holmes.    Studies  in  aboriginal  decorative  art.     Stamped  ornament  of 

South  American  earthenware. 

'  American  Anthropologist,  Janiuiry,  1892,  pp.  67-72. 
William  H.  Holmes.    The  rockiug-starap  or  roulette  in  pottery  decoration. 

Aineriean  Anthropologist,  April,  1892.  pp.  149-152;  2  pis. 
JoHX  M.  HoL/iNGER.     The  identity  of  Asclepias  sienophylla  and  Acerales  auriculata. 

Botanical  Gazette,  xvii,  1892,  April,  p.  124;  May,  p.  160. 
L.  ().  Howard.     A  Note  on  Parasites. 

Insect  Life,  iv,  double  numlier  1  and  2,  October,  1890,  pp.  48, 49. 

A  number  of  instanceti  are  given  of  error  in  the  det^enninatiou  of  the  relations  between 
host  insect  and  parasite,  and  the  frequent  causes  of  error  are  pointed  out  and  the  necessity 
for  great  care  insisted  npon. 
L.  O.  Howard.     The  Larger  Corn-Stalk  Borer. 

Insect  L\fe,  iv,  double  number  3  and  4,  X<»v6mber,  1890.  pp.  90-103. 

Historical  account  and  life  history  of  Diatraea  s€Kcharalis,  detailing  particularly  ita  damage 
to  com  and  giving  new  food-plants  and  remedies. 
L.  O.  Howard.    The  Methods  of  Pupation  among  the  Chalcididcu. 

Insect  Life,  IV;  double  number  5  and  6,  December,  1891,  pp.  193-196. 
L.  O.  Howard.    The  Habits  of  Elasmua, 

Insect  Life,  iv,  double  number  7  and  8.  March,  1892.  pp.  253-254. 
L.  O.  Howard.    The  Biology  of  the  Hynienopterous  Insects  of  the  Family  Chalci- 
did<F. 

Proc.  TJ.  8.  Xat.  Mus.,  xiv.  pp.  567-588,  excerpt  No.  881.    Publialied  1891. 
A  general  ctmsideration  of  the  biology  of  the  Ohalddido!  under  the  following  subheads: 
The  insects  and  stAges  of  insects  infested  by  Chalcidids ;  How  the  Chalcidid  larva  livcft ;  How 
fast  does  it  dcA'elop?;  How  the  larA'a  transforms;  How  many  develop  in  a  single  host?:  Pro 
portions  of  sexes  in  issuing;  Phytophagic  habit ;  Parthenogenesis;  How  large  is  the  family  ? 
L.  O.  Howard.     The  Habits  of  Meliitobia, 

Proc.  Ent.  Soc.  Washington,  n,  No.  2,  pp.  244-248.    Issued  June  30.  1892. 
A  resume  of  the  habits  of  the  hymenopterous  parasites  belonging  to  this  gonus,  with  an 
account  of  the  rearing  of  a  species  from  a  dipterous  pupari.    An  appended  t«ble  indicates  the 
host  insects,  the  species  of  parasite,  and  the  name  of  the  obHorver. 
L.  O.  Howard,     Appearance  of  Mealy  Bugs  parasitized  by  Leptomastrlr. 
Proc.  Ent.  Soe.  Washington,  ii,  No.  2,  pp.  244-248.     Issuetl  .Juno  30,  1892. 
Careful  description  of  these  parasitized  Mealy  Bugs,  indicating  a  striking  rcHcmblauce  to 
Dipterous  puparia. 
ij.  O.  Howard  and  C.  V,  Riley.     (See  under  G.  V.  Riley.) 

Oliver  P.  jENKixsand  Barton  W.  Ever.mann.  (See  under  Barton  W.  Evkrmann.) 
David  Starr  Jordan.     Relations  of  ti^mperature  to  vertebra?  among  lislies. 

Proc.  V.  S.  Nat.  Mus.,  xiv,  pp.  107-120. 
W.  C.  Kendall,  A.  C.  Adams  and.     (See  under  A.  C.  Adams.) 
F.  H.  Knowlton.     Directions  for  collecting  Recent  and  Fossil  Plants. 
Bull.  U.S.  Xat.  Mus.,  No.  39.  Part  B,  pp.  [l]-[46]. 
(!^ontaius  explicit  directions  for  making  colloction.<(  uf  recent  and  tos.HJl  plants. 


•  Notice  of  this  papier  was  inadvertently  omitted  from  the  bibliography  in  the  re- 
port for  1889. 


510  REPORT   OF   NATIONAL   MUSEUM,  1892. 

F.  H.  Knowlton.     The  Hora  of  the  Dakota  Group.     A  poBthuiuoiis  work   by  Leo 

Lesqnerenx.     Edited  by  F.  H.  Knowlton. 

M<mograph  xvii,  V.  S.  Geological  Survey,  pp.  1-400,  pi.  Lxvi. 

Thi8  mono^a'apli  contains  descriptions  of  460  Mpocies  of  plants,  and  ropresentH  one  of  the 
best  known  fossil  floras  of  the  world. 
S.  R.  KoEHLER.  Museum  of  Fine  Arto,  Print  Department  :  Exhibition  illustrating 
the  technical  ifiethods  of  the  reproductive  arts,  from  the  fifteenth  century  to  the 
present  time,  with  special  reference  to  the  photo-mechanical  processes.  Jannary 
8  to  March  6, 1892.  Boston:  Printed  for  the  Museum  by  Alfred  Ilerdge  &  Son, 
24  Franklin  street,  18^2,  xi  +  98,  16mo. 

A  descriptive  catalogue,  giving  arconcisc  hi8tori<'}d  and  t4>chuical  account  of  all  the  r(^pn>- 
duotive  processes  of  which  specimens  were  sho^^ii. 
8.  R.  KoRHLER.     Report  on  the   Section   of  Graphic  Arts   in   the   U.  S.  National 
Museum,  1889. 

Report  of  the  SmUhsonian  ImMuHoh  (U.  8.  National  Museum),  1889  (1891).  pp.  301-:{15. 

Lko  LK.SQUKRECX.     (See  under  F.  H.  Knowlih)x.) 

Edwin  Linton.     Not-e«  on  entozoaof  marine  fishes,  with  descri]>tions  of  new  species. 
Part  III. 

Rspt.  V.  S.  Commr.  of  Fi*h  and  Fisheries,  1888  (1891;.  pp.  'i-iS-.^J-J.  pis.  liii-lx. 
Xoti'S  on  the  genas  Eehinoriinehus,  with  deitoriptions  of  four  new  Npecies :  F.  theeatus,  atten- 
uatus,  serrani,  and  eareharia?. 
Edwin  Linton.    The  anatomy  of   ThyHanov4^hahim  vriapum,    Linton,  a  ])arasit4?  of 
the  tiger  shark. 

Rept.  U.S.  Commr.  »•/  Fish  and  J-\sheries,  1888  (1891),  jip.  54;j-55«.  pis.  i.xi-LXVll. 

Edwin  Linton.     On  two  species  of  larval  Diboihria  from  the  Yellowstone  National 
Park. 

JUiU.  r.  S.Fish.  Com.,  ix,  1889,  (1891),  pp.  65-79,  pis.  XXlU-xxvii, 

Tigiilaeatostomi, nit. iio\ .,  imd  Dibothrium  cordierps,  Lcidy,  internal  paranitusof  tisb.  collet't^ 
)>y  Dr.  Uavid  S.  Jordan  for  the  Fish  Commission. 

Edwin  Linton.    Notes  on  avian  entozoa. 

Proc.  U.  S.  Nat.  Jfu#.,  xv,  pp.  87-113,  pl«.  iv-viii,  189*J. 

The  greater  part  of  the  material  on  which  thii«  pai>er  -wsh  hasfd  was  collccte^l  by  the  author  in 
the  Yellowstone  National  Park,  in  the  interests  of  the!'.  S.  Fisb  C<mimission.  daring  an  in- 
vestigation of  the  parasitiHm  of  tniut,  and  a  searcli  for  the  fiual  hont  of  thecntozoa.  Ad<litional 
sp<H;imens  were  collected  by  Mr.  P.  L.  Jouy,  at  Guuymas,  Mexico. 

One  new  genus,  Epision,  and  eight  new  species  are  described,  hh  followH:   Filaria  serrata, 
EchinorynehuM  rectus,  Distomum  (.')  vemicosum.  D.jterttm,  Dibothrium  exiie,  Epision  plicattiM. 
Tofitiia  maerocantha,  and  T.  eompressa. 
Levkrett  M.  Loomd*.     Juue  birds  of  Ca*sar'rt  Head,  South  Carolina. 
The  Auk,  VHI,  No.  4,  October,  1891,  pp.  323-333. 
Annotatexl  list  of  52  sjKHricM. 
Fkkdkrig  a.  Lucas.     Animals  recently  extinct  or  threateue<l  with  oxterminatiou, 
as  represented  in  the  collection  of  the  V.  8.  National  Museum. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Museum),  1889  (1801),  pp.  60^-649.  j»U. 
xcv-cv. 

An  a4.'count  of  Home  of  the  larger  or  more  intercHtiug  M[M'ciuH  df  animals  that  have  l>«)C4»nie 
extinct  within  hintoric  timen,  or  are  threatened  with  extinction,  giving  the  reasons  for  their 
•Iccrcase. 
Frederic  A.  LrcA.s.     On  the  structure  of  the  tongue  in  humming  birds. 

Proc.  r.  S.  Xat.  Mus..  Xiv,  1891,  pp.  109-172,  PI.  IV,  2  text  ti^n. 

Frederic  A.  Lucas.     Notes  on  the  preparation  of  rough  skeletons. 

Uiill.  U.S.  .Vaf.  J/iM..  No.  39.  Part  C.  pp.  (l|-(llj.  12tcxt  tigurcs.    PubliHhed  August.  1881. 

Full  directions  for  collecting  skel«'t4ms,  with  notes  <m  proper  nu>thodH  of  packing,  etc. 
Frederic  A.  Lucas.     Explorations  in  Newfoundland  and  Lahrador  in  1887,  made 
in  connection  with  the  cruise  of  the  1'.  S.  Fish  Commission  schooner  Grampus. 

Rejwrtof  the  Smithsonian  Institution  (V.  S.  National  ^(uscum).  1889  (1891).  pp.  708u72H. 

('.  L.  Maruatt  and  Ciiarle.s  V.  Riley.     (See  nnder  Charles  V.  Riley.) 
Otis  T.  Mason.    Aboriginal  skin-dressing.     A  study  based  on  the  material  in  the 
U.  S.  National  Museum. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Mueteum).  1889  (1891).  pp.  JWiS-oda,  pl». 
LXI-XCUI. 
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Otis  T.  Mason.    Report  on  the  Df^partmeat  of  Ethnology  in  the  U.  S.  National 
Museam,  1889. 

Report  of  the  SmWuonian  Inttitution  (U.  S.  National  Museum),  1889  (1891),  pp.  281-288. 
R.  MacFarlanb.    Note8  on  and  list  of  birds  and  eggs  collected  in  Arctic  America, 
1861-1866. 

Proe.  U.  S.  Nat.  Mue.,  xiv.  No.  865.  October  19,  1891,  pp.  410-440. 
A  well  annotated  lint  of  131  iipooicH. 
C.  Hart  Mekkiam.    The  dwarf  screech  owl  {Megascope  flummeol us  idahoensis  Mcr- 
riuiu). 

The  Auk,  IX,  No.  2,  April,  1892.  pp.  16ft-171,  pi.  il. 

GEOR<iE  Perkins  Merrill.     [Notes  on  micros«o])ic  structure  of  some  Hawaiian 
lavas.] 

Heport  of  the  U.  8.  Coast  and  Geodetic  Survey,  Appendix  14,  1888  (1890),  pp.  529,  530. 
George  Perkins  Merrill.    Stones  for  building  and  decoration.    Wiley  &  Sons, 
New  York,  1891,  8  vo.,  450  pp.,  with  11  full-page  plates  and  18  figures  in  text. 

This  work  treats  of  matters  of  espe<rial  iutere.st  to  architects  and  engineers,  but  the  sul\ject 
iH  so  handled  as  to  make  it  practically  a  manual  on  the  subject  of  stones  in  relation  to  their 
UHe  for  constructive  purpoi^es. 

The  work  opens  with  a  brief  chapter  ou  the  early  hiHtory  of  stone  working  in  the  United 
States;  this  is  followed  in  Part  i  by  chapters  ou  the  geographical  distribution  of  stone  of 
vnrions  kindH  in  the  United  States:  the  niiuf^rals  of  building  stones  and  the  physical  and 
clicuiical  pro]>erties  of  such  stones  as  are  utilized  tor  general  construction  and  decorative 
pur]»oscs. 

Part  II  is  given  up  to  u  systematic  description  of  rocks,  quarries,  and  quarry  regions. 
Each  variety  of  stone  is  taken  up  in  its  turn,  its  composition,  its  origin,  structure  and  gen- 
eral adaptability  for  any  form  of  work  discussed,  and  the  resources  of  each  state  and  terri- 
tory described  in  alphabetical  order.  The  subjects  treated  are  as  follows :  (I)  the  Steatites 
or  Soapstones;  (2)  the  Serpentines  or  vonl-antique  Marbles ;  (3)  Gypsum  and  Alabaster;  (4) 
Limestone  and  Dolomites,  both  marbles  and  the  common  varieties;  (5)  the  Minor  Ornamental 
Stones;  (6)  the  Granites;  (7)  the  Porphyries  or  Porphyritic  Felsites;  (8)  the  Liparites ;  (0) 
the  Syenites;  (10)  the  Diabases,  Gabbros,  Melaplyyrs,  and  Basalts;  (11)  the  Diorites  and 
Andesites;  (12)  the  Gneisses  and  Schists;  and  (13)  the  Sandstones,  Volcanic  Tuffs,  and 
Slates. 

Part  in  treats  of  the  methiMls  of  quarrying  and  working;  the  machines  and  implements 
used  in  stone  working;  the  weathering  of  building  stone;  the  selection  of  stone  for  building 
purposes,  and  the  methods  employed  for  the  protection  and  preservation  of  stone  from  the 
ravages  of  time. 

Part  IV  is  made  up  of  apx>endices,  including  extensive  tables  showing  the  qualities  of  stone 
as  indicated  by  their  crushing  strength,  weight,  ratio  of  absorption,  and  chemical  comiiosl- 
tion;  a  short  table  on  the  prices  of  stone  and  the  relative  cost  of  di-essing;  a  list  of  some  of 
the  more  important  stone  buildings  in  the  United  States,  and  the  dates  of  their  erection;  a 
bibliography  of  worka  on  building  stone ;  and  concludes  with  a  glossary  of  terms. 

George  Perkins  Merrill.    The  wind  as  a  factor  in  Geology. 

The  Engineering  Magazine,  February,  1892,  12  pp.  and  7  illustrations. 

In  this  paper  the  writer  aims  to  show  in  a  m^miiiopular  M-ay  some  of  the  more  interesting 
and  striking  geological  results  produced  by  wind  as  an  abrading  and  transporting  agent. 
George  Perkins  Merrill.    A  marble  quarry. 

8t.  Nieholae,  August,  1891,  2  pp.,  2  illustrations. 
A  brief  popular  aoA'ount  of  a  marble  quarry  in  northern  Vermont. 
George  Perkins  Merrill  and  R.  L.  Packard.    On  an  azure  blue  pyroxenic  rock 
tVom  the  middle  Gila,  New  Mexico. 

Deacribes  the  chemical  and  physical  properties  of  h  peculiar  granular  blue  pyroxenic  rock 
found  in  nodular  masses  in  a  metamorphic  limestone  occurring  in  one  of  the  side  canons 
of  the  Gila  River  some  forty  miles  west  of  Silver  City,  N.  Mex. 

George  Perkins  Merrill. 

Notes  on  some  North  Carolina  building  and  ornamental  stones.    Stone,  iv,  Xo.  iii,  Jul3'.  1891. 

pp.  77-79. 
Some  errors  of  the  Eleventh  Census.    Stone,  Vol.  iv,  Xo.  ill,  July,  1891.  p.  92. 
Notes  on  some  new  marbles.    Stone,  Vol,  iv,  Xo.  iv,  August.  1891.  pp.  109, 110. 
A  suggestion.     Stons,  Vol.  IV,  No.  iv,  August,  1891.  p.  114. 

Relative  abundance  of  the  elements.    Stone,  Vol.  iv,  No.  v,  September.  1891,  pp.  1:17,  i:J8. 
Foreign  vs.  American  Marbles.     Stove,  Vol.  iv,  Xo.  vi.  (Utob«T.  1891.  p.  172. 
Our  sources  of  tin.     Stone.  Vol.  iv,  Xo.  vii,  November,  1891.  pp.  212-214. 
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Gkorge  Perkins  MerrilI/— Continued. 

Aluminum.    Stone,  Vol.  iv,  No.  viii,  December,  1891.  p.  330. 

Concemin;;  the  Arizona  onyx.    Stotie,  Vol.  iv,  No.  viii,  December,  1891,  pp.  345, 346. 

North  America  in  Tertiary  timen.    »S7o»w,  Vol.  iv,  No.  ix,  January.  1892,  pp.  369, 370. 

Persian  onyx.    Stone,  Vol.  iv,  No.  ix.  January,  1892,  p.  372. 

Cave  marbles.    Stone,  Vol.  iv,  No.  x,  Fobruarj-,  1892,  pp.  398, 399. 

Barytc.    Stone.  Vol.  iv.  No.  X,  February,  1892,  p.  404. 

A  lesHon  from  the  Eleventh  Census.    Stone,  Vol.  iv.  No.  xi,  March,  1892,  pp.  432, 433. 

Some  Montana  building  stones.    Stone,  Vol.  iv.  No.  xi,  March,  1892,  p.  453. 

The  micaa.    Stone,  Vol.  iv.  No.  xni.  May,  1892,  p.  505. 

R.  L.  Packard,  George  P.  Merrill  and.    (See  under  George  Perkins  Merrill.) 
Henry  A.  Pilsbry.     Preliminary  notices  of  new  forms  of  fresh-water  moUusks. 

The  Nautilus,  V,  pp.  142, 143,  April,  1892. 

Describes  Fluminieola  Mernama  Pilsbry  and  Beocher,  from  a  specimen  fumish«Ml  by  the 
U.  S.  National  Museum. 
Mary  J.  Rathbun.    List  of  Crustacea  (collected  in  Texas  by  B.  W.  Evermann). 

Report  of  the  Committioner  of  Fifh  and  Fisheries  respecting  the  Establishment  of  Fi^h-Cul' 
tural  Stations  in  the  Rocky  Mountain  Region  and  Oulf  States.  Fifty-second  Congreea,  Fimt 
Session,  Senate  Mis.  Doc.  No.  65,  pp.  H7,  88,  1892. 

The  Crustacea,  of  which  a  list  is  given  in  this  paper,  were  collected  by  Prof.  B.  W.  Ever- 
mann during  the  mouths  of  November  and  Dei*eni1>er,  1891,  while  engaged  in  an  invevUgation 
of  the  fresh  and  salt  waters  of  eastern  Texas,  with  a  view  to  the  establishment  of  a  hatchery. 
Eighteen  species  are  given,  none  of  which  are  new. 

Mary  J.  Rathhcn,  Jamks  E.  Benedict  and.     (See  nnder  James  E.  Benedict.) 
Richard  Rathbun.    .Jerome  Henry  Kidder.     A  notice  prepared  for  the  Philosoph- 
ical Society  of  Washington. 

Bull.  Philos.  Soe.,  XI,  pp.  480-488.  1891. 

Richard  Rathbun.    The  United  States  Fish  Commission.     Some  of  its  work. 

The  Century  Magazine,  March,  1892.  pp.  679-697. 
Robert  Ridgway.     Description  of  a  new  species  of  Whippoorwill  from  Costa  Kica. 

Proe.  XT.  S.  Xat.  Mus.,  xiv.  No.  867,  October  19,  1891,  pp.  465,  466. 

Antrostomus  rufomaculatus,  p.  465. 
Robert  Ridgway.    Notes  on  some  birds  from  the  interior  of  Honduras. 

Proe.  U.  S.  Xat.  Mus.,  XI v.  No.  868.  October  26,  1891,  pp.  467-471. 

Based  on  a  collection  obtained  from  Mr.  Erich  Wittkugel.  Platypsaris  aglaiee  hypapljgus 
(p.  467),  and  Pithys  bicolor  olivcueens  (p.  469),  are  described  as  new  siibH])ecie«.  A.  Hat  of  the 
geographical  rac-^  of  Platypsaris  aglai(v  (6  in  uuml>cr)  is  given  (p.  469) ;  the  female  and  young 
male  of  Oymnociehla  chiroleitea  gueUeinalensis  Prevost  are  described  for  the  flrst  time  (pp. 
469,  470),  and  a  list  of  13  species  new  to  the  fauna  of  Honduras  given  (pp.  470,  471). 
Robert  Ridgway.     Notes  on  some  Costa  Rican  birds. 

Proe.  r.  S.  Xat.  Mus.,  Vol.  xiv,  No.  869,  November  2,  1891.  pp.  47:<-478. 

Platypsaris  a^laice  obseurus  (p.  474)  and  Scytalopua  argentifrons  (p.  475)  are  deiicribed  as 
new ;  young  of  Oreothlypis  gutturalis  (Cab.)  and  Eucoinetis  cassini  (Lawr.)  are  for  the  first  time 
describe<l.  Other  species  note<l  critically  are,  MimusgUvus  (Tieill),  (p.  473) ;  PieolapUM  gracilis, 
Ridg.  (proven  to  be  the  young  of  P.  eompressus),  (p.  475) ;  ChloronerpeseaboH(Malh.),  immalare 
male  described  (p.  476) ;  Trogon  inassena  Gould  (pp.  476-478) ;  Trogon  aurantiiventris  Gould  (p. 
478).  and  Aeeipita  dubniger  (Vicill).  (From  (Ireytown,  Nicaragua.) 
Robert  Ridgway.  Note  on  Pachyrhamphun  albinuoha  Burmeister. 
Proe.  r.  S.  Xat.  Mus.,  Vol.  xiv,  No.  870,  October  26,  1891,  pp.  479,  480. 

A  long-lost  species,  described  seventeen  years  before,  discovered  in  the  National  Muaeam 
collection.    Not  being  referable  to  the  genus  Paehyrhamphus,  or  any  other  known  gent^nc 
tyjM*,  the  now  generic  name  Xenupsaris  was  proiKwrnl  for  it. 
Robert  RidiiWay.     Description  of  two  supjiosed  now  forms  of  ThamnophilHS, 
Proe.  r.  S.  .\at.  Mus.,  XIV.  No.  871.  October  26,  1891,  p.  481. 

Thamnophilus  aV)ierissxis  and  Thamnophilujt  tnnitatus,  both  from  the  Island  of  Trinidad. 
Robkrt  RiiMiWAY.    List  of  birds  collected  on  the  Bahama  Islands  by  the  uataralist 
of  the  Fish  Commission  steamer  Albatross.     (Published  by  permisBioo  of  the 
Commissioner  of  Fisheries.) 

The  Auk,  vill.  No.  4,  Octolier,  1891,  pp.  3.33-339 

The  list  is  subdivideil  according  to  localities,  as  follows:  I,  Abaco,  *0  vpeeiea;  II,  New 
Providence,  34  species;  III,  Elenthern  Island,  18  species;  IV,  Cat  Island,  15  speoies;  V, 
ThatUings  Island,  28  species;  YI,  Kum  Bay,  27  species;  VII,  Green  Bay,  28  apeeles;  VIII, 
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Concepcion  Ltland,  13  speciea;  IX,  Booby  Kock,  near  Green  Ray,  1  npeciea;   X,  at  sea,  3 
species. 
A  considerable  number  of  references  and  critical  remarks  accompany  the  lists. 
Robert  Ridgway.    Description  of  a  new  sharp-tailed  Sparrow  from  California. 
rroc.  TI.  S.  Nat.  Mu*.,  XIY,  No.  872,  October  26,  1891,  pp.  483, 484. 
Ammodramus  eaudiieuius  becki,  p.  483. 

Robert  Ridgway.    Notes  on  the  Genus  Sittasomus  of  Swainson. 
Proc.  U.  8.  Xat.  Mum.,  xiv,  No.  877,  November  2,  1891,  pp.  507-510. 

A  critical  review  of  the  birds  of  this  genus,  which  have  been  very  imperfectly  understood. 
The  three  recognized  species  were  supplemented  by  four  additional  ones,  as  follows :  ^S^.  chapa- 
deiiHs,  new  species  (p.  509)  from  Chapado,  Matto  (rrosso,  Brazil:  8.  amazontu  Lafr.,  restored; 
8.  (Bquatorialia,  new  species  (p.  509)  from  western  Equador;  8.  gri$euM  Jard.,  restored.  ■ 
Charles  V.  Riley.    (The  Gas  Treatment  Patent.) 

Paeijie  Rural  Prut,  July  25,  1891,  and  September  19,  1801. 

History  of  the  invention  of  the  hydrocyanic  acid  gas  treatment  for  scale- insects ;  proofs 
that  the  discovery  was  made  and  perfected  by  au  agent  of  the  U.  S.  Department  of  Agricul- 
ture, under  direction  of  the  author,  and  that  the  patent  granted  to  Califomian  parties  was 
wrongfully  obtained ;  advises  orange-growers  not  to  heed  it. 
Charles  V.  Riley.    Report  on  the  Department  of  Insects  in  the  U.  S.  National 
Museum,  1889. 

Report  of  the  National  Jftweum,  1888-89,  pp.  377-380.    Also,  separate,  Washington,  Govern- 
ment Printing  Office,  1891. 

Report  of  the  Honorary  Curator  on  the  accessions  to  and  the  work  done  in  the  Department 
of  Insects  of  the  U.  8.  National  Museum  during  the  fiscal  year  1888-'8!).    Also  enumerations 
of  works  published  by  variouB  authors  during  the  same  time,  and  based  either  entirely  or  par- 
tially upon  the  material  in  the  Museum. 
Charles  V .  Riley.    Death  of  two  noted  Entomologists. 
Scientific  American^  05,  No.  5,  August  1,  1891. 

Biographical  note  on  the  late  Mr.  Henry  Edwards,  his  contributions  to  entomological 
science  and  his  collection ;  explanation  of  the  report  of  the  death  (subsequently  proven  to  be 
erroneous)  of  the  i^ench  entomologist,  Mons.  J.  Kiinckel  d'Herculais. 
Charles  V.  Riley.    A  viyiparoas  Cockroach. 

Intect  Life,  ui,  Nps.  11  and  12,  August,  1891,  pp.  443,  444.  Figs.  32  and  33. 

Further  remarks  on  the  viviparity  of  Panehhra  viridit  and  the  occasional  occurrence  of 
this  Central  American  Blattid  in  the  United  States,  in  addition  to  article  published  in  Proe. 
Entom.  Soe.  WathingUm,  ii.  No.  1,  May,  1881,  p.  129.    Figures  of  P.  tjiridit  in  the  young  and 
adult  stages. 
Charles  V.  Riley.    The  locust  or  "  Grasshopper''  outlook. 

Seientifie  American,  65,  September  26,  1891,  p.  200. 

Summary  of  investigations  carried  on  by  agents  of  the  U.  S.  Department  of  Agricul- 
ture in  1891,  to  accertain  the  extent  of  damage  done  by  various  species  of  locusts  in  the 
West,  and  the  condition  of  the  swarms  of  these  locusts  in  order  to  be  able  to  make  a  forecast 
for  1892.  The  following  fpecies  are  more  particularly  treated :  Dissofteira  longipinnis  from 
eastern  and  southeastern  Colorado :  Caloptenut  tpretuM  from  North  Dakota  and  Minnesota; 
C.  diferentialit  from  southwestern  Kansas.  Conclusions  drawn  from  these  investigations. 
Charles  V.  Riley.    Mexican  Jumping  lieans  and  the  plants  upon  which  they  are 

produced. 

Amer.  Garden,  12,  September,  1891,  pp.  552-554.    Two  text  figiire». 

The  Mexican  Exphorbiaoeous  plants  known  to  pro<lnce  the  "Jumping  Beans"  and  previ. 
ouHly  referred  to  the  genus  CoUiguaja  prove  to  belong  to  the  gonus  Sei)astiania :  diagnosis  of 
the  latter  genus  and  synoptic  table  of  three  spectt^s  (8.  bilondaris  Watson,  palmeri  Rose,  n. 
sp.,  KSidpringlei  Rose,  n.  sp.)  prepare<l  by  Mr.  J.  N.  Rose:  Figures  of  Carpocapaa  taltitans 
and  of  twig  of  8eba»tiania pahneri  with  ^eed  and  other  details. 
Celarles  V.  Riley.  How  to  get  rid  of  English  Sparrows. 
Seientifie  Atneriean,  65,  October  3,  1891,  p.  213. 

In  reply  to  a  query  of  a  correspondent:  The  sparrows  iufe^ting  a  foundry  can  Ijest  be  gotten 
rid  of  by  poisoning  with  arsenic.    Directions  how  to  prepare  and  apply  the  poison. 
Charles  V.  Riley.    Micro-organisms  as  Insecticides. 

Seientifie  Atneriean  Supplement.  October  31,  1H»1,  p.  132(>6. 

Abstract  of  a  paper  read  before  Section  F  of  the  American  A88<»ciation  for  the  Advance- 
ment of  Science,  August  22,  1891.    The  author  gives  a  ruview  of  previous  experiments  in 
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using  raicro-organisniH  in  the  disaemination  of  contagioiiA  diAeaa€«  among  iojarious  iniMicts 
and  dwells  apon  the  difficulties  with  which  this  subjcH't  in  still  surroanded. 
Charles  V.  Riley.    Kerosene  emnlsiou  and  ryrethrum. 

Insect  Life,  iv,  Nos.  1  and  2,  October,  1891,  pp.  32.33. 

Short  paper  read  before  the  Wasliiugtou  meeting  of  the  Association  of  Economic  Enta 
mologista  regarding  the  alleged  difference  between  the  emulsion  consisting  of  kerosene  ex 
tract  of  pjfrethrum  with  soap  and  water  and  the  emulsion  prepared  from  an  aqueous  extract 
of  ji^retArum  with  soap  and  kerosene.  Adduces  a  communication  fh>m  Prof.  J.  McNeill  to 
the  effect  that  there  is  practically  no  difference  between  the  two  emnlsious. 
Charles  V.  Riley.    List  of  the  Tineina  of  Boreal  America. 

In  the  **List  of  the  Lepidopiera  of  Boreal  America,"  by  John  B.  Smith ^ 
Sc.  D.  Philadelphia:  American  Entomological  Society,  October^  1891,  p.  94.  Also 
separate  under  above  title. 

A  systematic  enumeration  of  the  Lepidopterous  insects  composing  the  superfamily  Tinrinu 
hitherto  described  from  North  America.  In  a  note  (pp.  94, 95)  the  author  points  out  (lie  diffi- 
culties in  preiNuring  a  satisfactory  list  of  Tineina  with  our  present  state  of  knowledge  of 
theae  insects.  An  "Addendum  to  the  Tineina"  (pp.  112-114)  gives  a  generic  synonyniical 
reference  list  of  many  described  species. 
Charles  V.  Riley.    Government  work  and  the  Patent  Office. 

Insect  L\fe,  iv,  Nos.  1  and  2,  October.  1891,  pp.  46,47.  Author's  abstract  of  paper  read  at 
the  Washington  meeting  of  the  Association  of  Economic  Entomologists. 

The  author  complains  that  valuable  inventions  and  discoveries  made  by  Government  v<m- 
ploy6s  during  investigations  carrie<l  on  by  Government  institutions  can  be  appropriated  and 
pat«nt4Ml  by  outsiders  upon  mere  legal  technicalities.    As  an  instance  of  thl«  sort  the  ga« 
treatment  for  scale  insects  is  discussed. 
Charles  V.  Riley.    A  new  herbarium  pc8t. 

Garden  and  Forest,  iv.  November  18,  1891,  p.  543.  Also  in  Botanical  Gazette,  Dec^mlier, 
1891,  pp.  334-337.  2  figs. 

A  reprint,  with  slight  additions,  from  an  article  in  Insect  Life,  iv,  Nos.  3  and  4,  pp.  luS-113. 
Charles  V.  Riley.    The  imported  Elm-Leaf  Beetle.    Itn  habits  and  natural  his- 
tory and  means  of  counteracting  its  injuries. 

U.  8.  Department  of  Agriculture,  Dioition  of  Entomology,  Bulletin  \o.  6  (second  cditiim). 
Washington,  Government  Printing  (>ffic(%  October,  1 891. 

A  reprint  of  theorigioal  edition  published  in  1885.  with  the  acldition  of  an  ap]>c]idix  dis- 
cussing  the   number  of  annual  generations  of   Galeruea  xanthomeltena,  and  Pmf.    J.  B. 
Smith's  experience  with  remedial  measures  for  this  pest. 
Charles  V.  Riley.    On  the  Habits  and  Life  History  of  Diahrotica  I^-punctata. 

Insert  L\fe,  iv,  Nos.  3  and  4,  November,  1891,  pp.  104-108.  fig.  5. 

Summary  of  Prof.  II.  Garman's  ])aper  in  Psyche  on  the  Natural  History  of  12-punctata:  ob- 
servations on  the  corn-feeding  habitJi  of  the  larva;  bn^eding  records  to  show  that  tht*  speciesi 
has  at  least  two  annual  generations;  polyphagous  habitH  of  the  imago;  description  of  th<^  egg 
and  lar>'a,  and  preliminary  note  on  parasites.  Figun>s  uf  the  insect  in  all  stage*  and  nxMle  of 
work. 
Charles  V.  Riley.    A  new  Herbarium  Pest  (Carphoxera  nov.  gen,,i>telearian.  sp.). 

Insect  Life,  iv,  Nos.  3  and  4.  November,  1891,  pp.  lOS-113,  figs.  6-11. 

Ravages  of  the  larva  of  this  Geometrid  moth,  apparently  originating  from  Mexico  or  Lower 
California,  ia  the  Herbarium  of  the  U.  8.  Department  of  Agriculture;  enumeration  of  her- 
barium plants  injured  by  larva:  life-history  of  the  8i>eciea,  and  recommendations  for  its  de- 
struction; notes  on  other  Lepidoptera  known  to  feed  in  the  larval  state  on  dead  and  dry  vege- 
tation; technical  description  <»f  Carphoxera,  nox.  gen.  and  C.ptelearia  n.  ap.  in  all  stages,  and 
of  the  pterogostic  characters  of  the  genus:  also  figures  of  the  following  Deltoid  UM^hs  with 
their  larva:  Ilelia  temiUa,  II.  americalin.  and  Xanthognatha  minivalis. 
Charles  V.  Riley.    Further  notcR  on  Vanchlora. 

Insect  Life,  IV,  Nos.  3  and  4,  November.  1891,  pp,  119.  lliO,  fig.  12. 

Description  of  the  ege  mass  and  of  the  individual  egg  oi  Panehlora  viridut,  and  furtb«i 
evidence  of  the  viviparity  in  this  Blattid.    Figure  of  the  egg  mass. 
Charles  V.  Kiley.    Sropo  and  Importance  of  En tomolojijy;  Classification. 

Boston  Transcript,  December  29,  1891. 

Editorial  abstract  and  notice  of  the  first  lecture  on  entomology  given  by  C.  V.  Rilev  at  tb( 
Lowell  Institute,  Boston,  Mass. 

Charles  V.  Riley.    Means  of  dealing  with  our  insect  foes.    Insecticides  and  in- 
secticide ap]>aratu8. 
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Botton  Traiuteript,  January  2,  18U2. 

Editorial  abstract  of  the  second  lectaro  on  eutomology  ^iven  by  C.  V.  Kiley,  at  the  Lowell 
Institnte,  Boston,  Mass.,  Decetul»er  31,  1891. 

Cii\RLES  v.  Riley.    Natural  checks  to  insect  injury;  insects  of  international  con- 
cern. 

Bost&n  Tran»eript^  January  5,  1892. 

Editorial  abstract  of  the  third  le<;ture  on  entomology  given  by  C.  V.  Kiley,  at  the  Lowell 
Institute,  Boston,  Mass.,  January  4,  1892. 
Charles  V.  Riley.    Little  known  facts  about  well  known  household  pests. 
BoMton  Trarutcript,  January  8,  1892. 

Editorial  abstract  of  the  fourth  lecture  on  entomology  given  by  C.  V.  Kiley,  at  the  Lowell 
Institute,  Boston,  Mass.,  January  7,  1892. 
Charles  V.  Riley.    Organized  Insect  Societies. 
Bottan  Transcript,  January  12,  1892. 

Editorial  abstract  of  the  fifth  lei<:tnre  on  eutomology  by  C.  Y.  Kiley,  given  at  the  Lowell  In- 
stitute, Boston,  Mass.,  January  11,  1892.  The  economy  aud  social  life  of  the  honey  bee,  and 
the  ant,  and  social  wasps,  wore  explaine4l  as  the  basis  for  a  discourse  on  the  development  of 
intellect  aud  reason  in  insects,  the  author  finding  that  as  in  man  the  higher  intellectual  devel- 
opment aud  social  organization  have  resulted  from  the  long  period  of  infantile  dependence; 
so  in  these  insects  the  long  perio<l  of  larval  dependence  may  bo  considered  (he  primary  cause 
of  their  higli  intelligence  and  organization*among  insects. 
Charles  v.  RiLRY.    (rails  and  Gall-insects:  Capriftcation :  Parasitism. 

Boston  Transcript,  January  15,  1892. 

Editorial  abstract  of  the  sixth  lecture  on  entomology  by  C.  V.  Riley,  given  at  the  Lowell 
Institute,  Boston,  Mass.,  January  14,  1892. 
Charles  V.  Riley.    Our  Shade  Tree  Defoliators. 
Boston  Tranteiipt^  January  19, 1892. 

Editorial  abstract  of  the  seventh  lecture  on  entomology  by  C.  V.  Riley,  given  at  the  Lowell 
Institute,  Boston,  Mass.,  January  18, 1892.  « 

Charles  V .  Riley.    The  Interrelation  of  Plants  and  Insects. 

Boston  Transcript,  January  22,  1892. 

Editorial  abstract  of  the  eighth  lecture  on  entomology  by  C.  V.  Kiley,  given  at  the  Lowell 
Institute,  Boston,  Mass.,  JanuaVy  21,  1892. 
Charles  V.  Riley.    The  Gypsy  Moth. 

Boston  Commonwealth,  January  23,  1892. 

Full  text  of  the  second  part  of  C.  V.  Kiley's  seventli  lecture  on  Entomology,  given  at  the 
Lowell  Institute,  Boston,  Mass.,  January  19,  1892.  Important  points  in  the  natural  history 
of  the  imported  Gypsy  Moth  {Oeneria  dispar).  Keview  of  the  means  adopted  in  Massachu- 
setts by  the  State  authorities  for  the  eradication  of  the  insects;  insufficiency  and  futility  of 
the  work  hitherto  done;  suggestions  of  measures  to  be  adopted;  the  probable  future  course 
of  the  insect. 
Charles  V.  Riley.    .Late  experience  in  dealing  with  insects  injurious  to  fruit. 

Boston  Transcript,  January  26,  1892. 

Editorial  abstract  of  a  Iectarex»n  the  above  subject  given  before  the  Massachusetts  Ilorti- 
cultural  Society,  Boston,  Mass.,  January  23,  1892.  The  following  topics  were  discussed :  The 
Plum  Curcnlio.  its  natural  history  and  the  arsenical  poisons  as  a  remedy  against  it ;  recent  re- 
sults astothe  value  of  various  arsenical  mixtures  in  spraying  orchard  trees;  combined  Insect- 
icides and  Fungicides;  the  Hydrocyauic  acid  gas  treatment;  Kesiu  Washes;  the  Fluted  Scale, 
and  the  importation  of  Vedaiia  cardinalis;  some  new  insect  enemies  to  fruit;  the  Apple 
Maggot;  danger  of  the  possible  introduction  of  some  foreign  fruit  insects:  conclusion. 
Charles  V.  Riley.  Reports  of  observations  and  experiments  in  the  practical  work 
of  the  division,  made  under  the  direction  of  the  entomologist. 

U.  S.  Department  of  Agriculture,  Division  of  Entomology,  Bulletin  Xo.  26,  Washington, 
Government  Printing  Office,  January,  1892. 

Contains  the  following:  Letter  of  transmittal  by  C.  V.  Riley,  p.  5;  Introduction,  pp.  7,  8; 
report  upon  insect  depre<lations  in  Nebraska  for  1891,  by  Lawrence  Bruner,  pp.  9-12;  report  on 
the  scale  inKect«  of  California,  by  I).  W.  Coquillet,  pp.  13-35;  entomological  notes  for  the 
season  of  1891,  by  Mary  E.  Murtfeldt,  pp.  36-44;  report  of  progress  in  the  investigation  of 
the  Cotton  BoUworm,  by  F.  W.  Mally,  pp.  45-56;  insects  of  the  season  m  Iowa,  by  Her- 
bert Osbom.  pp.  57-62;  report  of  entomological  work  of  the  season  of  1801,  by  Y.  M.  Webster, 
pp.  63-74;  report  upon  the  Gypsy  Moth  of  Massachusetts,  by  Samuel  Henshaw,  pp.  7i>-82« 
report  of  Agricultural  Experiments  in  1891,  by  A.  J.  Cook,  pp.  83-92. 
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Chaklrs  V.  Riley.     Reports  on  the  damage  by  Destructive  Locusts  duriog  the 
season  of  1891.     Made  under  the  direction  of  the  Entomologist. 

U.  S.  Departtnent  o/  Agriculture,  Division  of  Entomology,  BulUtin  Xo.  27,  Washington, 
Govemnient  Printing  Office,  January,  1892. 

Contains  tho  following:  Letter  of  transmittal,  by  C.  V.  Riley,  p.  5;  Introduction,  l»y  C.  V. 
Riley,  p.  7;  report  on  Destructive  LocustH,  by  Lawrence  Bruner  (including  reports  uf  C.  B. 
Waldron,  H.  £.  Stockbridge,  and  Otto  Lugger,  the  latter  report  being  a  reprint  from  Bulletin 
No.  17,  Minnesota  Agricnltaral  Exiieriment  Station),  pp.  9-33;  report  on  the  Locust  Invasion 
of  California  in  1891,  by  D.  W.  Coquillet,  pp.  :34-57;  report  of  a  trip  to  Kansas  t4>  investigate 
reporte<1  damages  from  grasshoppers,  by  Herbert  Osbom  (reprinted  from  Imect  Life,  iv,  p. 
49),  pp.  58-64. 

Charles  V.  Rilky.    Applied  Entomology  in  the  United  States. 

American  Agriculturist,  M,  January  1892,  p.  38. 

Importance  assumed  by  economic  entomology  in  the  United  States,  and  outline  of  it-s  his- 
tory; enumeration  of  ii\jurion8  insects  of  national  importance  that  have  of  lat-e  years  been 
thoroughly  studied ;  brief  review  of  the  more  recently  discovere<l  insecticides  and  insecticide 
appliances ;  use  of  contagions  tliscase  germs  in  entomology ;  outlook  of  the  science  in  the  future. 
Ciiarleh  V.  Riley.     Flowers  and  insects. 

Daily  Eagle,  Brooklyn,  N.  Y.,  February  3,  1892. 

FuUeditorialabstract  of  a  lecture  given  by  C.  V.  Riley  before  the  Brookl3rn  Institute  at 
Brooklyn,  N.  Y.,  February  2,  1892.  Fertilisation  of  flowering  plants  by  insects,  and  niutu:d 
adaptation  in  the  structure  of  flowers  and  fnseots ;  fertilization  of  Yucea  by  Pronuba  insectiv- 
orous plants ;  generalizations  and  conclusions. 

Charles  V.  Riley.    The  Plum  Curculio,  an  American  insect. 

California  Orchard  and  Farm,  March,  1892. 

Evidence  to  prove  that  Conotrachelus  nenuphar  is  a  native  of  North  America,  and  that  its 
reported  occurrefice  in  £uroi>e  and  the  assertion  of  its  European  origin  are  unfounded ;  enum- 
eration of  European  Cureulionidoi  which  infest  stone  fruit  and  which  are  liable  to  be  mis- 
taken for  the  Plum  Curculio. 
XlHARLES  y.  Riley.    Leaf-cutting  ants. 

Scientific  American,  April  2,  1892. 

In  reply  to  inquiry  from  a  correspondent  in  Texas  relating  to  a  remedy  for  the  leaf-cutting 
ant  (Oecodoma /erven*) .    Description  of  the  nest  of  the  ants  and  various  means  for  extermi- 
nating the  inhabitants;  experience  with  cyanide  of  potassium  as  a  remedy. 
Charles  V.  Riley.    The  larger  digger  wasp. 

Iiuect  L\fe,  IV,  Nos.  7  and  8,  April,  1892,  pp.  24S-252,  Figs.  32-^. 

SpheciuM  tpedoaut  as  an  enemy  of  Cicada  pruinosa;  its  mode  of  attacking  and  paralyzipg  the 
Cicada;  remarkable  effect  of  the  sting  of  fossorial  waspsi ;  rapid  development  of  the  larva ;  spin- 
ning of  the  cocoon ;  curious  pores  of  the  cocoon ;  hibernation  and  pupation.  Original  flgun^x 
of  tpecionu  in  all  stages,  also  figures  of  itn  burnjws,  mode  of  carrying  a  Cicada,  mode  of  ft^^Mi- 
ing  of  the  lAr\'a,  and  the  spinning  of  the  ctK'oon. 
Charles  V.  Rii^y.    Speech  of  Prof.  C.  V.  Riley. 

Reprinted  from  the  Third  Jieport  on  the  Mistouri  Botanical  Garden,  for  1891,  May,  18U2,  pp. 

Speech  delivered  at  the  second  banquet  of  the  trustees  of  the  Missouri  Botanical  Gartleu, 
and  euh)gizing  the  late  Mr.  Henry  Shaw,  and  the  work  which  he  did  for  St.  Louis,  Mo.     Con- 
nection  of  entomology  with  the  garden.    Need  of  a  national  botanic  garden. 
Charles  V.  Riley.     The  Yucca  Moth  and  Yucca  Pollination. 

Third  AnniuU  Report  of  the  Missouri  Botanical  Garden,  1891,  St.  Louis,  Mo.,  May,  1892,  pp. 
99-1.58,  pis.  xxxiv-.xun.    Also  separate  anthor'H  copies  issued  May  28, 1892. 

Part  I  of  the  paper  <leals  with  the  pollination  of  Yucca  by  Pronuba  and  contains  the  follow- 
ing chapters:  Introductory:  fertilization  of  plants  generally;  connection  of  Yucca  and  Pro- 
nuba: Htructural  characteriHtics  of  Pronuba,-  the  acts  of  pollination  and  oviposition;  devel- 
opment of  theegg  and  larva;  transfonnutions  of  Pronuba-,  etfei'tt  of  puncture  on  the  fruit;  ef- 
fect of  fertilization  on  the  stalk;  dates  of  the  flowering  of  Yuccas  and  appearance  of  the 
motli;  Pronuba  the  only  insect  poUinizer;  general  considerations;  the  bogus  Yucca  moth. 
Part  II  is  devoted  to  descriptive  dt^tail^  and  contains  the  following  headings:  Internal  struct- 
ure of  Pronuba  yuceasella  with  referenda  to  the  reproductive  organs ;  the  ovipositor:  the 
species  of  Pronuha  and  generic  characters  of  Pronuba;  the  speiries  of  Roddoxus.  The 
following  species  ar»i  described  as  now :  Pronuba  synthetica,  Prodoxus  pulverulentuM^  Pro- 
doxus  y  inversus,  Prodoxus  reticulatus,  Prodoxus  coloardenses,  Prodoxus  sordidus.  The  pUtes 
contain  many  original  figures  illustrating  anatomical  or  structural  details  of  Yneeat  and 
Yucca  Moths. 
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Charles  V.  Riley.    Report  of  the  Entomologist. 

Report  of  the  Secretary  of  Agriculture,  1891,  Waflliington.  Government   Printing  OflBce, 
1892,  with  table  of  contents  and  index. 

Contains  the  following:  Introduction,  pp.  231,232;  the  work  of  the  season,  pp.  232-246:  de- 
atmctive  Locusts,  pp.  246-252;  insecticides,  pp.  252-266. 
Charles  V.  Riley.    Note  on  the  Life  Habits  of  MegUla  fnaculata. 

Proeeedinga  Entomological  Society  of  Waahington,  II,  No,  2,  June  30,  1892,  pp.  168, 169. 
Vegetable-feeding  habit  of  tlie  adult;  comparison  of  the  larva  with  those  of  other  CkHxi^uiL 
lidce. 
Charles  V.  Riley.     On  the  larva  and  8ome  peonliarities  of  the  cocoon  of  Sphecius 

8pecl08U8. 

Proceedings  Entonwlogieal Society  of  Wathington,  li,  No.  2,  June  30.  1892,  pp.  170-172. 
Description  of  the  larva  and  cocoon  of  Spheciut  apecioeuM  and  explanation  of  the  tubes  pro- 
jecting from  an  opening  on  the  exterior  of  the  cocoon. 
Charles  V.  Riley.    Mexican  Jcimping  Beans.    The  determination  of  the  plant. 

Proecedingt  Entomological  Society  of  Wcuihington,  ii.  No.  2,  June  30,  1892,  pp.  178-181. 
Tlie  food-plant  of  Carpocapsa  saltUans  hitherto  unknown  excepting  by  popular  name,  or 
incorrectly  referred  to  the  genus  CoUigiueja  belongs  to  the  genus  Sebastiania,  of  which  three 
(undescribed)  species  were  recently  collected  in  Mexico.  General  characteriMtics  of  these 
plants  and  synoptic  table,  prepared  by  Mr.  J.  N.  Rose,  of  the  three  species  with  diagnosis  of 
the  g<>nns  Sebaetiania.  Probable  mode  of  oviposition  in  Carpoeapsa  saltitans. 
Charles  V.  Riley.     On  the  insects  affecting  the  Agave. 

Proceeding*  Entomological  Society  of  Wtuhington,  ii.  No.  2,  June  30,  1892,  pp.  210, 211. 
Enumeration,  with  short  notes,  of  six  species  of  insects  obtained  from  the  flower-stems  of 
Agave  daaylyrium,  from  Texas. 
Charles  V.  Riley.    A  probahle  Miorogasier  parasite  of  Eleodes  in  the  imago  state. 
Proceedings  Entomological  Society  of  Washington,  li,  No.  2,  June  30,  1892,  p.  211. 
Enumeration  of  European  species  of  Apanteles,  bred  from  Coleoptera,  and  announcement  of 
the  discovery  of  a  species  apparently  belonging  to  Microgasterini,  the  larva  of  which  devel- 
oiied  in  the  abdomen  of  an  adult  Eleodes  saturalis,  from  Nebraska. 
Charles  V.  Riley.    Our  American  Ox  Warbles. 

Proceedings  Entomological  Society  of  Washington,  II,  No.  2,  June  30,  1892,  pp.  212, 213. 
K6Hum6  of  observations  made  in  Europe,  and  establishing  the  speciiic  distinction  of  Hypo- 
derma  lineata  from  H.  bovis;  proof  that  the  North  American  "Heel-Fly*'  belongs  to   the 
former  species.    The  occurrence  of  IT.  bovis  in  America  is  doubtful. 
Charles  V.  Riley.     Further  note  on  Carpoeapsa  aaltitane  and  on  a  new  GraphoUtha 
producing  Jumping-Beans. 

Proceedings  Entomological  Society  of  Washington,  il,  No.  2,  June  30,  1892,  pp.  213, 214. 
The  moth  bred  from  the  capsules  of  Sebastiania  biloeularis  Watson,  proves  to  be  ditferent 
from  Carpoeapsa  saltitans,  and  is  described  as  Orapholitha  sebastianife,  n.  sp. 
Charles  V.  Riley.    Fig  insects  in  Mexico. 

Proceedings  Entomological  Society  of  Washington,  i\.  No.  2,  June  30,  1892,  pp.  214,215. 
Enumeration  of  Hymenopterous  insects  (4  forms)  cut  from  a  drie<l  fruit  of  a  J'\cus  from 
Mexico,  all  species  proving  to  be  different  from  the  flg  insects  found  in  southern  Florida. 
Charles  V.  Riley.    The  Ox  Bot  in  the  Unit-ed  States.     Habits  and  natural  history 
of  Hifpoderma  lineata. 

Insect  Life,  iv,  Nos.  9  and  10,  June,  1892.  pp.  302-317   Figs.  44-55. 

Proof  that  the  Americau  Ox  Warble  is  Hypoderma  lineata,  and  not  H.  bovis;  Dr.  Cooper 
Curtice's  investigations  of  the  life  history  of  IT.  lineata  ;  mode  of  oviposition  and  chanutter- 
istics  of  the  egg;  how  the  larva  enters  the  bo<ly  of  the  animal ;  migrations  of  the  larva  within 
the  body  of  the  cattle;  its  slow  development,  and  the  various  forms  assunie<l  by  it;  differ- 
ences between  the  larva  of  II.  bovis  and  H.  lineata ;  description  of  the  egg :  the  four  states  of 
the  larva;  the  puparium  and  the  imago;  comparison  of  the  images  of  the  two  species:  sum- 
mary and  conclusions.  The  original  figures  illustrate  all  stages  of  IT.  line-ata. 
Charles  V.  Riley.    The  Yucca  Moth  and  Yucca  pollination. 

Popular  Science  Monthly,  xu,  June,  1892.  pp.  171-182,  10  flirs. 

A  reprint,  with  omissions,  from  the  flrst  part  of  paper  published  in  Third  Annual  Report 
Missouii  Botanical  Garden,  1892,  jiji.  99-158. 
Charles  V.  Riley.     Directions  for  collecting  and  preserving  insects. 

Rulletin  of  the  V.  S.  National  Museum,  No.  39,  Part  F,  pp.  [11-[147].  pi.  i.  139  text  tigures. 
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Charlks  V.  Riley — Continued. 

Tbe  subjoot  is  treate<l  after  the  following  scheme :  CharacteriHticM  of  iusects ;  scope  and  im- 
portance of  entomology;  classificati<m  of  Ilexapodt;  collecting;  killing  giid  preserving  in- 
Hocts;  entoinotaxy;  insect  boxes  and  cabinets;  arrangement  of  insncts  in  the  cabinet ;  muaeura 
pests,  mold,  etc.:  the  rearing  of  insects;  directions  for  packing  and  transmitting  inaectM; 
notes  and  memoranda;  instructions  for  collecting  and  preserving  J. rocAntVf  and  JfyriajM>cf#: 
text-l»ooks  and  entomological  works ;  how  to  obtain  entomological  books  and  pamphlets. 
Charles  V.  Rilky  and  L.  O.  Howard.    The  three  pear  tree  Psyllas. 

Inject  Life,  iv,  Nos.  3  and  4,  November,  1891,  pp.  127. 128. 

Abstract  of  a  paper  by  Dr.  F.  Loew,  pointing  out  the   differences  in  life  habits  of  the  three 
specimens  of  PsyllA  {Ps.  pytintga,  Ps.  pyri,  and  Ps.  Pyrieola)  known  to  infest  j)ear  tre<*H  in 
(rermany  and  Austria,  with  a  synoptic  table  of  the  structural  charai'ters.    Also  characteris- 
tics of  a  fourth  Mi>ecies,  P$.  timulang,  which  has  been  found  in  England  on  i>ear  trees. 
Charles  V.  Kilky  and  L.  O.  Howard.     An  interesting  aqnatic  b^ug. 

Tnuct  Life,  iv,  Nos.  5  and  6,  Detremlter,  1891,  pp.  198-200,  Fig.  22. 

Original  figure  and  characteristics  of  a  remarkable  North  American  aquatic  HHeropteron 
assigned  to  the  family  Hydrobatidof,  and  most  nearly  rolate<l  to  the  genus  MetrobaUs.  Subse- 
quently (1.  c,  Nos.  9  and  10,  June,  1892,  p  321)  Dr.  E.  Bergroth  named  the  inset  t  RheumatobaUt 
rUeyi. 

Charles  V.  Rilky  and  L.  O.  Howard.     The  Potato-Tnber  Moth.     (Liia  solanella 
Boisd. ) 

Imeet  L\fe,  iv,  Nos.  7  and  8.  April,  1892,  pp.  239-^242,  Fig.  27. 

Ravages  of  Lita  solanella  in  New  Zealand,  Tasmania  and  Australia;  Mr.  Tryon's  account 
of  ita  habits  and  life-hiHtory ;  appearance  of  the  insect  in  California  in  1891 ;  suggestion  of 
preventive  measures ;  figures  of  the  insect  in  all  states,  and  mode  of  work  of  the  larva  in  a 
l>otato. 
Charles  V.  Riley  and  L.  O.  Howard.    A  genns  of  Mantis.    Kgg  parasites. 

Insect  Life,  iv,  Nos.  7  and  8,  April,  1892,  pp.  242-245,  Figs.  28-31. 

Wide  geographical  distribution  and  specific  richness  of  the  Chalcidid  genus  Podagrion, 
which  lives  parasitically  in  the  eggs  of  Mantids :  history  and  systematic  position  of  Podagrion; 
arrangement  of  the  individual  eggs  in  the  egg-mass  of  Stagmomantia  Carolina,  and  of  an  un- 
named Australian  Mantid ;  mode  of  issuing  of  the  young  Mantids  and  the  parasites  from  the 
egg-mass;  figures  of  Podagrion  mantis,  egg-mass  of  Stagmomantis  Carolina,-  croes-Bectton  of 
I  the  same,  and  of  the  egg-ma6S  of  an  Australian  Mantid. 

i  Charles  V.  Riley  and  L.  O.  Howard.    The  Pea  and  Bean  Weevils. 

\  Insect  Life,  iv,  Nos.  9  and  10,  June,  1892,  pp.  297-302,  Figs.  40-43. 

]l^sum6  of  the  life  histery  of  Bruchus  pisi,  and  evidence  as  to  whether  tbe  lar\'a  deatroy a  the 

j  germ  of  the  pea;  natural  history  of  Bruchus  fafnr,  and  points  wherein  it  differs  fVom  that  of 

S.  pisi;  deiicription  of  the  first  larva  of  B.  /abte,  the  mo.st  remarkable  character  being  the 
temporary  legs.    Figures  of  both  spfH^ies  of  Bruchus,  and  original  figure  of  the  first  larva  of 

\  B./abtr. 

Charles  V.  Riley  and  h.  O.  Howard.    The  Locust  and  Grasshopper  Outlook. 

I  Insect  Life,  iv,  Nos.  U  and  10,  June,  1892,  pp.  321-323. 

Mainly  a  reprtMhiction  of  a  paper  read  before  Section  I  of  the  American  Association  for  the 
Advancement  of  Science,  at  the  Washington  meeting  ( August.  1891)  n^garding  the  iignry  done 
by  grasshopi)t^rs,  and  the  movements  of  the  migratory  species  in  various  parts  of  the  United 
States  in  1891. 

Charles  V.  Riley  and  L.  O.  Howard.    8ome  Icerya  and  redalia  notes. 

'  Insert  L\fe,  ni   Nos.  11  and  12,  August,  1891.  pp.  4.39-441,  Fig.  31. 

rerfe<'te<l  figures  of  the  Australian  Ladybird,  Yedalia  cardinalis,  in  the  larva,  pupa,  and 
imago  states.    Account  of  tbe  attempts  to  transport  living  Vedalias  from  California  to  the 
Cape  Colony,  New  Zealand,  and  Egypt. 
Charles  V.  Riley  and  L.  O.  Howard.    Experiments  with  a  Date-Palm  Scale. 
[  Insect  Life,  in.  Nos.  11  and  12,  August,  1891,  pp.  441-443. 

A  numlxT  <>f  date-palm  trees  received  in  1890  by  the  U.  S.  Department  of  Agriculture  ftom 
northern  Africa  with  a  view  t<>  establish  them  in  California  prove<l  to  be  badly  infested  'writh 
a  scale,  Parlatoria  zizyphi.    After  often  r('iM>ate<i  treatment  with  kerosene  emulsions  of  vari- 
ous stri^ngtliH  the  scales  were  finally  extenuinated  without  ii^jury  to  the  trees. 
Charles  V.  Riley  and  L.  (>.  Howard.     Some  of  the  bred  parasitic  Hfmenopttra 
in  the  National  Collection. 

Insect  Life,  ni,  Nos.  11  and  12,  August,  1891.  pp.  460-404. 

Systematic  enumeration  of  the  riMirings  of  North  American  parasitic  Hymenoptera  of  the 
families  lehneumonidae  (subfamilies  Tryphonino',  Pimplinaf,  and  Trigonalidtr.)  (*fintiiiiied 
from  Insect  Life,  ni.  No.  4,  November,  1890,  p.  158. 
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Charles  V.  Riley  and  L.  O.  Howard.     Some  of  the  bred  parasitic  Hymenopiera  in 

the  National  Collection. 

Insect  Life,  iv,  Nos.  3  and  4,  November,  1891,  pp.  122-12G. 

Continuation  of  paper  in  Inteet  Life,  in,  Noh.  11  and  12,  August,  1R91,  p.  4C4,  and  covering 
thu  family  Proetotrypidce  (nubfamilies  JBethylince^  Dryinince^  SpeUanffiince,  Coraphronincg^ 
SeHionince,  PlatygostorincB.  ProetotrypxHOf^  and  DiapriiruB), 

Charles  V.  Riley  and  L.  O.  Howard.     (Editorials,  reviews,  and  notes.) 

Iiueet  Life,  iii,  Nos.  11  and  12,  August,  1891,  and  iv,  Nos.  l-ld,  October,  1891,  tp  June,  1802. 
8c4^  table  of  contents  of  each  number  of  Insect  L\fe. 

Cilarles  V.  Riley  and  L.  O.  Howard.     (Correspondence  of  the  Division  of  Ento- 
mology, U.  S.  Department  of  Agricultnre.) 

Insect  Life,  ill,  Nos.  11  and  12,  August,  1891,  and  iv,  Nos.  1-10,  October,  1891,  to  June,  1892. 
Selecttnl  letters  from  correspondents  with  the  replies. 
Charles  V.  Riley  and  C.  L.  Marlatt.    Wheat  and  Grass  Sawiiies. 

Insect  Life,  iv,  Nos.  5  and  6,  December,  1891,  pp.  168-179,  Figs.  13-15. 

Keview  of  previous  reconls  of  Saw  fly  larva  fee<ling  on  graminaceous  plants ;  food  habita  of 
European  species  of  DoUrus;  general  characteristics  of  Dolerus  larva  and  distinguishing 
characters  of  the  various  fonus  observe<l  in  North  America,  with  notes  on  their  food  habits; 
life  history  of  Nematiis  nMrylandictis  with  characteristics  of  the  earlier  stages ;  food  habits  of 
a  California  species  of  Cephus  which  is  de^scribed  as  C.  oceidentAlis  n.  sp. ;  notes  on  the  para- 
Hites  of  wheat  saw  tiies,  and  on  remedial  measures;  original  figure  of  Dolerus  arvensis;  Ne- 
matuM  marylandicits,  iu  all  stages,  and  Cephus  occidentalis  larva,  its  mode  of  work,  and  female 
imnjj^u. 

J.  N.  Ri»SE.     Notes  on  Asclepiaa  glaucescetis  and  J.  elata. 
Botanical  OazetU,  xvii,  June,  1892,  pp.  193, 194. 

These  two  species  have  generally  been  considered  one  and  the  same  species,  but  it  is  here 
shown  that  there  are  good  chanu'teristics  by  which  they  can.be  sei>arated. 
J.  N.  Rose.    Two  weeds  new  to  the  United  States. 

Report  of  the  Secretary  of  Agriculture,  1891,  pp.  355-358,  pis.  2. 

Descriptions  and  remarks  upon  Orabanche  ratnosa  and  Salsola  Kali  var.  Tragus  are  given. 
Both  are  figured. 

E.  A.  Schneider  and  F.  W.  Clarke.     (See  nnder  F.  W.  Clarke.) 

R.  W.  SiiUFELDT.     On  the  external  characters  of  Fcetal  Reindeer  and  other  notes. 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia^  July,  1891,  pp.  224-233.  Four 
wo<Ml-cut8  in  text. 

An  anatomical  article  based  upon  a  male  and  female  foetus  of  the  Reindeer,  collected  by 
Mr.  L.  M.  Turner  iu  Alaska,  and  now  forming  a  part  of  the  collection  of  spirit  specimens  of 
mammals  in  the  National  Museum. 
R.  W.  Shufeij)T.     a  female  Piranga  rubra  assuming  the  plnmage  of  the  male. 

The  Auk,  viii.  No.  3,  July,  1891,  pp.  315, 316. 
R.  W.  Shufeldt.    The  collections  of  the  late  Prof.  Parker,  F.  R.  S. 
Science,  xviil.  No.  441,  New  York,  July  17,  1891,  pp.  39,  40. 
Recommending  their  purchase  by  the  U.  S.  National  Museum. 
R.  W.  Shufeldt.    Head-flattening  as  seen  among  the  Navajo  Indians. 

The  Popular  Science  Monthly,  New  York,  August,  1891,  lULXix,  No.  4.  pp.  535-539,  3  figures 
in  text. 

To  some  extent  dissenting  from  the  views  of  Sir  William  Turner,  F.  R.  8.,  as  to  the  distor- 
tionjof  the  cranium  seen  in  these  Indians  ))eing  alwayH  due  to  the  strapping  of  the  infants  in 
their  cradles. 

R.  W.  Shufeldt.    Contributions  to  the  comparative  osteology  of  Arctic  and  Sub- 
arctic Water-birds.     Part  rx. 

Jour,  of  Anat.  and  Phys.,  Lond.,  xxv.,  n.  s.,  v,  pt  iv,  art.  5,  pis.  xi,  xti.  London,  July, 
1891,  pp.  509-525.  • 

Full  aud  comparative  account  of  the  Hkcletons  of  many  water  birds  tM^mtained  in  the  ool* 
lections  of  the  National  Muhciiiu. 
R.  W.  Shufeldt.     WTiero  young  amateur  j»hotographers  can  be  of  assistance  to 

science. 

The  Amer.  Naturalist,  XXV,  No.  295,  Philadelphia,  July,  1891,  pp.  620-630,  pi.  Xiii,  fig.  1. 
Illustrated  by  a  plate  of  Buteo  borealis  calunis,  and  a  figure  of  the  Tiger  Salamander  {A, 
tififinum);  specimens  now  belonging  to  the  collt'ctioii  uf  the  National  Museum. 
R.  W.  Shufeldt.    Further  notes  on  the  anatomy  of  the  Heloderma. 
NiUure,  No.  1135,  v.  44.    London,  July  30,  1891,  pp.  294,  295. 
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H.  Cliiciwo.  Aiipist  29.  1891.  pp.  S14-SK. 
3  tlsiinw  In  t»t. 

Eipoaing  Mr.  HudiHin  Tallle. -who  ia  Tht  Frogrtfivt  Agi  r]Mait  lo  hurt  hwl  the  apirit  of 
ui  IndUui  ingliuct  him  In  (he  mannrnrlnn  nf  lodlu  arrawpolnta.  vhLch  Mr.  Tiittip  stated 
to  be  ■  loit  art.    The  pnrHDt  article  makep  a  iituilj-  of  the  an'hawlo^ckal  material  In  the 
Sinllhaunlan  InatHntlon.  anil  throutih  it,  reriitsa  all  that  Ur.  Tiittle  haK  to  uf . 
B.  W.  SiiUFKLiiT.    On  the  compnrntire  tisteology  of  the  United  Statin  Columhid^r. 
l-tot.  ZobI.  Sac.  b/  Land.    Part.  11.  Londou,  Angniitl,  IWl.  pp.  IBl-IM. 

A  csmpamtlve  ileMription  of  the  akrletonH  of  the  pigainn  In  the  iiotlscliona  nf  Ihe  Ksttnnal 
Muaeum.  together  with  remarka  apon  the  eiaiiaiarjitiiiD  of  the  Cobimbiiiv,  and  tlieir  proba- 
hle  offlnilita. 
S.  W.  Shufbldt.    Snake  Danre  ur  tbe  Mnqiiis. 

The  Orml  DiBvU,  vi.  Mo,  2.  Deuvnr.  Colo..  Oclehcr.  l»l],  pp.  I4.2S,  I  plate. 
R.  W.  Shufeldt.     PoBBil  Birds  fK)iD  the  Eqnu^  Beds  of  Oregon. 

The  Amtriean  Salttraliil,  XXV,  Ko.  297,  Fhllkdi-lpbla.  Saplomber,  IWl,  pp.  818-821. 
Prvllminary  alntnct  of  tbe  romplete  work,  which  did  not  appear  until  October,  1S02,  In  Ttit 
Journal  nf  Ihf  Aeadrmy  of  Xatnrai  Sdrneetof  Phiiadtlphia. 
B.  W.  Sritkbldt.     Tertiary  Fumiilfi  of  Nurtli  Americnii  llirds. 

ri?.4u*,vni,Ku.<,Xp»- York,  October,  1891,  pp.  381-368     Alwlratlr  aeenipm. 
Allndei  to  msD}' new  speclea.    I>Mrript!aD  of  a  very  lar~e  roUwtlen  of  fneiil  hirda  froa 
On-gcm,  belongiag  to  Prof.  K.  1).  Cope  and  l-ruf.  ThoK.  Condon,  of  tbe  Omson    Cniveralty. 
Compsrieona  msde  witb  Ihe  entire  collrctioD  of  nkcletnna  of  eilating  birds  In  Ihe  Nmtloul 
Uiineum,  RDd  wilb  the  f.«Bll  fiinoH  fnim  I'rof.  A.  ('.  Mllno-Edwardeof  Parte. 
B.  W.  RHiFEtivr.     MorpUoIogy  of  the  Avian  Brain. 

Thr  AiiuT.  Nal..  xxv,  No.  2SH,  Phllodelpbia,  October,  1891,  pp.  900,  901. 
R.  W.  Sht-fki.iit.     Indian  Types  of  Beauty.     No.  1. 

niAmniean  KriJ,  IIXvi,  No.  23,  New  York  mid  Cblcego,  Dei-«inl)er .'.,  IRdl.pp,  M*,  515,1 
figures  in  ieil. 

Theflratoraeerieeor  throe  papera  on  tbia  Hubject  wblcb  originally  appeared  in  the  .^Dwr<. 
mn  FIM,  but  was  aiibaenni-nllT  copied  by  a  number  of  niher  niagaiinea  and  Joumala,  Then 
■ere  also  ZM  reprlnta  of  the  combined  artirlea  repuUlahedand  diatrihnteil,  repaged,  aame  title. 
beavy  pa|)cr  corerii.  The  work  givna  full. page  tiRiirea  of  Indian  women  aelecled  from  among  tbe 
Nav^joa,  Zufliana,  Mnqabi,  Apai'hra,  Tumna.  Mojavea.  and  other  trtbea,  tor  their  beauty,  that 
la,  women  conaldernd  to  be  heaiillriil  b.v  tho  trllw  to  whicli.  In  an;  inHlauee.  tbey  behinged. 
Camparatira  alndfca  were  made  by  tbe  anther  of  tlio  ethnological  material  in  the  Katiooal 
HoHum  bearing  upon  Ibiaaubject,  eapecially  in  tbe  mailer  of  dreaaand  omamenlK  uaeil  by 
Indiana  wllh  tbe  vb^w  afenhaaciog  their  native  bcaut.v. 
R.  W.  Sbufkldt.     Indian  Tyjiea  of  Beauty.    No.  2. 

Thr  Aauricau  Firld.  No.  U.  Dereinher  1%  1891.  pp.  .'40,607.  3  HKuri'o  In  text. 
R.  W.  Sii[-FRu>T.     Some  oliiervationH  on  the  Ilaveitii-pui  Indiana. 

ProcHdingi  U.S.  Xattonal  MvttuHt,  XIV,  pp,  387-StlO.  pla.xxv,  ixvi.  Washington,  1891. 
Gives  pbotographa  of  men,  womrii.  iinil  I'blblren  it  (hi>  now  nearly  •'ilinci  trilie  of  IiidUn*. 
Tho  style  of  their  bnusea  la  also  xlxiwn.  and  the  ualure  of  the  country  where  they  now  l>ve. 
E.  W.  Shufkli)T.     The  Navajo  Mclt-Weaver. 
Und,  pp.  391^193.  pi.  XXVII,  Washington,  leni. 

The  plalo  ahowe  a  NariOo  woman  weaving  a  lielt,  the  flgiire  bi-ing  Ukeii  l>om  a  pbotograph 
made  by  the  author  In  New  Meiiro. 
E.  W.  Shufkldt.     Indian  Types  of  Beanty.     No.  3. 

Tht  Amtriean  fliU,  xxxvi,  Na,  2S.  Kew  York  and  Chliago.  Ue>rrnil>cr  19,  1891.  pp. StHI,  6»1 ; 
3  flRurea  in  text. 
Tbe  last  nf  tbe  aerlca. 
B.  W.  SitUFBU>T.     (.'onivmiiiR  thi'  taxonomy  of  thu  Korth  American   t'ggopoOet, 
based  upMi  their  cMtt-oloffy. 

Jour.  Anni  ifPhv'.  <I.ondon),  January.  18»i  xxvi.  pp.  199-203. 
R.  W.  SmTKKLDT  and  K,  D.  CiU'f..     A  inntrilintion  to  the  Vertelirate  Paleontology 
of  Texiia. 

I'ror.  Ann-,  na  S,>r.,  xxx,  A]irtl.  1892. 

]>r.  Sbn^'MlK  abari'  in  tliU  paper  I'onsltt*  in  lila  dncriptlon  »r  Crtrtoidet  aibsmfi  Shaf. 
gen.  el  ap.  pot.,  on  |ip,  I2S-I2T.    Raanl  on  a  tanw  nietalaraus  of  a  fossil  rail  found  by  Pnf. 
I  to  Prof  II.  F.  IfslHim.  of  Colnmhla  Collegr.  Nenr 
il  Museum  •'xtensively  ased  in  i-oniparlaon. 
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R.  W.  Shufeldt.    Indian  Jewelers. 

The  Great  Divide,  vii,  No.  3,  Denver,  Colo.,  May.  1892,  p.  67,  2  figures  in  text. 

Two  flgureti  given  of  Navajo  silversmiths,  witb  specimens  of  work,  workshop,  ete. 
R.  W.  Shufeldt.    Indian  types  of  Beauty. 

Tft«  American  Field,  Chicago,  May,  1892. 

(250 copies:  Reprints  from  xxxv,  Nus.  23-25.    Paper  covers;  title-page.    Same  title,  pp.  24. 
8  full-page  platen.) 

Chakles  Torrey  Simpson.    Notes  on  a  collecting  trip  in  Florida. 

Forest  and  Stre/im,  N.  Y.,  xxxviil.  No.  5,  p.  99,  February  4,  1892. 

Charles  Torrey  Simpson.    Notes  on  Unionidte. 

The  yautilus,  v,  pp.  86-88,  December.  1891. 

These  notes  are  principally  devoted  to  the  discussion  of  the  mutual  relations  of  Unio  radia- 
tu$  and  77.  luteolui. 
R.  E.  C.  Stearns.    Edible  shell  notes  for  '^  The  Nautilus." 

The  Xautilus,  v.  No.  3,  pp.  25, 2«,  July,  1891. 

DiscnsHes  various  edible  roollusks  of  the  West  American  coast. 
R.  E.  C.  Stearns.    In  meraoriam — Dr.  Wesley  Newcomb. 

The  NauHlus,  v.  No.  11,  pp.  121-124.  March,  1892. 

R.  E.  C.  Stearns.    List  of  North  American  land  and  fresh-water  shells  received 
from  the  IT.  S.  Department  of  Agriculture,  with  notes  and  comments  thereon. 
Proc.  U.S.  Xat.  Mua.,  xiv.  No.  844,  pp.  95-106,  July,  1891. 

This  paper  relates  chiefly  to  land  and  fresh- water  species  collected  in  the  western  states 
and  territories. 
R.  E.  C.  Stearns.     List  of  shells  collected  on  the  west  coast  of  South  America, 
^       principally  between  latitude  7^30'  S.  and  8^  49'  N.,  by  Dr.  W.  H.  Jones,  Surgeof 
IT.  S.  Navy. 

Proc.  U.S.  Kat.Mus..  xiv.  No.  &S4,  pp.  307-335,  1891. 

This  paper  Enumerates  211  species  of  marine  shells,  and  the  geographical  distribution  of 
many  of  them  is  shown  to  be  greatly  extended  beyond  that  previously  known  for  them. 
Leonhard  STE.INEGEK.    Description  of  a  new  species  of  Chameleon  from  Kilima- 

Njaro,  eastern  Africa. 

Proe.  U.  S.  Xat.  Muf.,  xiv.  No.  857,  pp.  353, 354. 
Describes  as  a  new  species  Chamceleo  abbotti. 
Leonhard  Stejneger.    Description  of  a  new  Scincoid  Lizard  from  East  Africa. 

Proe.  U.  S.  Nat.  Hue.,  xiv.  No.  882.  pp.  405,406. 
Describes  as  a  new  species  Lygosoma  kilitnentis. 
Leonhard  Ste.ineger.    Description  of  a  new  species  of  lizard  from  the  Island  San 
Pedro  Martir,  Gulf  of  California. 

Proc.  U.  S.  Nat.  Mum.  ,  xiv,  No.  863,  pp.  407,  408.      Described  as  a  new  species  Onemido- 
phorua  martyrif. 

Leonhard  Stejneger.    Description  of  a  new  North  American  Lizard  of  the  genus 
Sauromalus, 

Proc.  U.  S.  Nat.  Mtu.,  xiv.  No.  864,  pp.  409-411. 
Describes  as  a  new  species  Savromahu  hiepidus. 
Leonhard  STEJNEG4iR.    Notes  on  Sceloporua  vaiHahilis  and  its  geographical  distri- 
bution in  the  United  States. 

Proe.   U.  8.  Nat.  Mu*.,  xiv,  No.  873,  pp.  485-488. 
Shows  it  to  occur  over  a  considerable  area  of  southwestern  Texas. 
Leonhard  Stejneger.    Notes  on  some  North  American  Snakes. 

Proc.  U.  S.  Nat.  Mus. ,  xiv,  No.  876,  pp.  501-505. . 
'  Chiefly  relating  to  geographical  distribution.    Introduces  on  good  evidence  into  the  fauna 
of  the  ITnit«d  States  Drymobius  inargariti/enit. 
Leonhard  Stejneger.    On  the  Snakes  of  the  California  genus  Livhaniira. 

Proc.  U.  S.  Nat.  Mwt.,  xiv,  No.  878,  pp.  511-515. 

Recognizes  and  diagnoses  three  species,  viz:  L.  trivigata,  rogeo/vsea,  and  oreutti. 
Leonhard  Stejneger.     Preliminary  description  of  a  new  genus  and  species  of 
Blind  Cave  Salamander  from  North  America. 

Proe.  U.  S.  Nat.  Mits. ,  xv,  No.  804,  pp.  11.5-117,  pi.  ix. 

Describes  as  a  new  genus  and  species  Typhlotritmi  apt^Urxm,  from  Rock  House  Cave,  Mo. 
Leonhard  Stejneger.    Directions  for  collecting  Reptiles  and  Batrachians. 

Bvll.  U.  8.  Nat  Mus.,  No.  39,  Part  E,  pp.  [11-[14J,  5  text  figs. 
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Leon  HARD  Stejnbger — Continued. 

Brief  directiona  for  collecting,  preserving,  labelling,  and  transporting  herpetological   speci- 
,      mens,  chiefly  for  the  use  of  correspondents  of  the  Museum. 
Lbonuarii  Stejnkger.    Annotated  list  of  Reptiles  and  Batrachians  collected  by 
Dr.  C.  Hart  Merriam  and  party,  in  Idaho^  1890. 

North  American  Fauna,  No.  5,  July  30,  1891.  pp.  109-113. 

Lkonhard  Stejneger  and  Frederick  C.  Test.     Description  of  a  new  genua  and 
8}>ecie8  of  Tailless  Hatrachian  from  Tropical  America. 
Proc.  JJ.  S.  Nat.  if?**,,  xiv,  No.  847,  pp.  167, 168,  pi.  Ul. 
Described  as  a  new  genus  and  species  Tatraprion  jordani. 

Lkonhard  STE.mBGER.  Notes  on  Japanese  Birds  contained  in  the  Science  College 
Museum,  Imperial  Univernity,  Tokio,  Japan. 

Proe.  JJ.  S.  Nat.  Mtu.,  xiv.  No.  874,  pp.  489-497.  October  26.  1891. 
The  following  species  are  hero  for  the  first  time  introduced  into  tlio  fauna  of  Japan :  AegtrHata 
leucoptera,  Olareola  orientalU,  Tringa  /erritginea,  Phaithon  eandidus,  Ardea  purpurea^  Hal- 
eyon  pileata,  Turdu*  hortulortim,  Emberiza  Ifiteocepkala,   K.pusiila,  and  with  some  doubt. 
ErUhacuu  titnlans.  Lanittt  tphenocereus,  and  Mnnia  atrieapiUa. 
Lkonhard  Stejneger.    Notes  on  the  Cubital  Coverts  in  the  Birds  of  Paradine  and 
Bower  Birds. 

Proc.  U.  S.  Nat.Mug.,  xiv,  No.  875,  pp.  499,500,  October  29,  1891. 

Controverts  Prof.  J.  G.  (roodcbild's  observation  as  to  the  abnormality  of  the  arrangemeDt 
of  the  cubital  coverts  in  the  Binls  of  Para^lise  and  the  Bower  Birds,  and  shows  it  to  be  nor- 
mally Passcrfne. 

l^KONHARD  Stejneger.    Scott  B.  Wilson's  **Aves  Hawaiiensis." 
The  Auk,  IX,  January,  1892.  pp.  63,64. 
Review. 

Lkonhard  Ste.jneger.    Capt.  Thomas  Wright  Blackiston,  R.  A. 

The  Auk.  IX,  Januar}',  1892,  pp.  75, 76. 
Obituary'. 

WiTMER  Stone.     A  Revision  of  the  Species  of  Molothrus  allied  to  M.  Bonarienms 

The  Auk,  vill,  No.  4,  Octol>er,  1891,  pp.  344-348. 

An  excellent  and  timely  reWsion  of  a  difficult  group.    One  species,  M.  venezueUnwis  (p.  347). 
described  as  new. 
Z.  L.  Tanner,  IT.  S.  Navy.    Report  on  the  investigations  of  the  U.  S.  Fish  Commis- 
sion steamer  Albatross  for  the  year  ending  June  30,  1889. 

Report  U.  S.  Commistioner  of  Fish  and  Fiuherieg,  1889  (1891).  pi>.  395-512,  pin.  L-Lii. 
These  investigations  cmbmce<l  the  western  coast  «»f  North  America,  from  Alaska  to  Lower 
California,  including  the  Gulf  of  California.    In  the  text  are  many  references  to  ditfen^nt 
forms  ot  marine  invertebrates  which  have  not  yet  be4>n  separately  reported  upon. 

Z.  L.  Tanner,  U.  S.  Navy.  The  fishing  grounds  of  Bristol  Bay,  Alaska.  A  prelimi- 
nary report  upon  the  invcHtigations  of  the  U.  S.  Finh  Commission  steamer  Alba- 
iross  during  the  suinmer  of  1890. 

Bull.  r.  S.  I-Hsh  Com.,  IX,  1889  (1891),  pp.  279-288,  pis.  c\nn-rx. 

During  the  cruise  above  mcntione<l  many  valuable  invertebrates  were  obtained  which  will 
in  time  In)  traiisferretl  to  the  National  Museum. 

Frederick  C.  Test,  Leonhard  Ste.jneger  and.    (See  under  Leoniiaud  Stejne- 
ger.) 
William  J.  Thomson.    Te  Pito  Te  Henna,  or  Easter  Island. 

Pejtort  of  the  Smithsonian  Imttitution  (U.  S.  National  Museum).  1889  (1891),  pp.  447-552,  pla. 
Xil-LX ;  20  text  figs. 

Frederick  W.  Trce.    The  Puma,  or  American  Lion:  Felis  Concolor  of  Liniifens. 

Report  of  the  Smithsonian  Institution  (U.  8.  National  Museum),  1889  (1891),  pp.  591-608,  pi. 
XCIV. 

Frederk  K  W.  Trce.  Report  on  the  Department  of  Mammals  in  the  U.  S.  National 
Museum,  1889. 

Report  of  the  Smithsonian  Institution  (T.  S.  National  Museum).  1889  (1891),  pp.  34d-355. 

George  Vasey.    Report  on  the  Department  of  Recent  Plants  in  the  National  MuBcum, 

1889(1891). 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Miuenro),  1889  (1891),  p.  990. 
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George  Vahry.  Grasses  of  tho  Southwest;  plates  and  descriptions  of  the  grasses 
of  the  desert  region  of  western  Texas,  New  Mexico,  Arizona,  and  southern  Cali- 
fornia. 

AgrieuUural  Department,  BuUetin  DivUion  Botany^  No.  12,  Pt.  2.  December.  1801,  pi.  50. 

Contains  deflCriptiona  and  figures  of  50  rare  grasses  from  the  desert  region  of  the  Soutbwest. 
George  Vasey.    Report  of  the  botanist  to  the  Secretary  of  Agriculture. 

Report  of  the  Secretary  o/  Agriculture,  1891,  pp.  341-358,  pi.  10. 
George  Vasey.    A  new  grass:  Melica  multinerva. 

Botanical  Gazette,  AugOMt,  1891,  pp.  235, 236. 
George  Vasey.    A  neglected  Spar  Una. 

Botanical  Gazette,  October.  1891,  p.  272. 
George  Vasey.    Monograph  of  the  grasses  of  the  Unit'Od  States  and  British  America. 

Gonttnti  National  Htrrbarium,  III,  1892,  pp.  1-89. 

This  is  the  first  part  of  a  monograph  of  the  grasses  of  North  America  north  of  Mexico. 
Charles  I).  Walcott.     Correlation  ]»aper8,  Cambrian. 

Bulletin  U.  S.  Geological  Survey,  >Io.  81,  1891,  pp.  447,  3  double  plates  and  5  text  figs. 

This  paper  is  an  historical  and  descriptive  wurk  of  the  present  knowledge  of  the  Cambrian 
group  of  rocks  of  the  North  American  continent.  Cha])ter  i  gives  a  statement  of  the  prin- 
ciples upon  which  the  delineation  of  the  group  is  made,  with  a  few  brief  remarks  upon  the 
nomenclature  of  tho  formation  and  a  list  of  the  books  ard  articles  consulted  in  the  prepa'a- 
tion  of  the  work.  The  second  chapter  contains  a  historical  review  of  tho  geological  and  pale- 
on  tological  work  that  has  been  done  in  all  provinces  in  which  the  Cambrian  group  occurs. 
Chapter  iii  cmbnu'es  a  record  of  the  names  that  have  been  employed  to  designate  the  various 
formations.  Chapter  iv  gives  a  summary  of  the  present  knowledge  of  the  formations  in  each 
of  tlie  four  great  geological  provinces.  A  map  showing  the  geographical  distribution  accom- 
panies this  chapter;  also,  one  on  which  the  sedimentation  is  illustrated  by  vertical  columns 
of  strata.  Chapter  v  deals  with  problems  for  investigation,  and  Chapter  vi  is  devoted  to  the 
study  of  criteria  and  principles  used  by  authors  in  the  correlation  of  the  various  parts  com- 
posing the  Cambrian  group. 

Charles  D.  Walcott.  Preliminary  notes  on  the  discovery  of  a  vertebrate  fauna 
in  Silurian  (Ordovician)  strata. 

Bulletin  Geol.  Soe.  Am.,  in,  1892,  pp.  153-172,  plates  3-5. 

This  is  a  preliminary  description  of  the  discovery  of  a  vertebrate  fauna  in  the  lower  Silurian 
(Ordovician)  strata.    It  includes  a  description  of  the  locality  and  the  stratigraphy  of  tho 
geologic  section  and  its  contained  vertebrate  fauna,  and  a  description  of  three  new  genera 
and  species  of  fishes. 
Lester  F.  Ward.     The  Science  and  Art  of  Government. 
Seienee,  xviii,  New  York,  November  20,  1891,  p.  281. 

Defines  government  as  the  business  agency  of  the  nation,  and  the  science  and  art  of  govern- 
ment aa  those  of  conducting  this  business  agency;  hence  lays  stress  on  the  importance  of 
some  system  of  instruction  on  these  subjects  as  branches  of  education.  Instruction  in  public 
administration  and  all  governmental  operations  should  form  a  prominent  department  of  i>olit- 
ical  erx>nomy  teacliing. 

Lester  F.  Ward.    A  national  university,  its  character  and  purpose. 

Science,  xviii,  New  York,  Noveml>er  20,  1891,  pp.  281,282. 

Proposes  a  general  plan  for  such  an  institution  so  as  to  make  it  truly  representative  in  char- 
acter, the  leading  chair  to  Im)  that  of  political  scien<'e,  with  spt^cial  prominence  attached  to  in- 
struction in  the  science  and  art  of  government  as  outlined  in  the  foregoing  paper,  allofiieers  of 
the  civil  service  to  be  ultimately  selei'ted  from  graduates  of  the  national  university. 

This  paper  and  the  last  were  read  before  Section  I  (economics)  of  tho  American  Association 
for  the  Advancement  of  Science,  at  Wushingten,  D.  C,  August  20, 1891. 
Lester  F.  Ward.    Principles  and  methods  of  geologic  correlation  by  means  of  fossil 
plants. 

Science,  xvill,  New  York,  Novemlicr  20,  1891,  p.  282. 

Abstract  of  a  paper  read  before  Section  K  (geology)  of  tlio  American  Association  for  the 
Advancement  of  Science,  at  Waishington,  D.  C.,  .Vngust  21,  1891.  The  paper  appeared  in  full 
in  the  American  Geologist  for  February.  1891.     See  resume  under  that  date. 

Lester  F.  Ward.     The  Plant-boiiriiig  Deposits  of  the  American.  Trias. 

Science,  xvill.  Now  York.  November  20,  IHDl.  p.  2K7.  288. 

Abstract  of  a  paper  read  by  title  Iw^fon;  Section  E  (g«"ol(»gy)  of  the  American  Association  for 
the  Advancement  of  Science,  at  Washingt^tn,  1>.  ('.,  August  21,  1891;  and  in  full  before  the 
Geological  Society  of  America  at  tho  same  place,  August  24,  1891.     It  was  published  \5a.t>aJ&.*xa. 
the  Proceedings  of  the  last  named  Society  for  that  date.    See  ii»/Talv>x  T^*>vaaAi  ^aH^asso^woNA- 
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Lrstbr  F.  Ward.    Fossil  Botany,  being  an  Introduction  to  Palaeophytolo^^  from 
the  Standpoint  of  the  Botanist.     By  H.  Graf  zn  Solms-Laiibach.     Authorized 
English  translation  by  Henry  E.  F.  Oamsey.    Revised  by  Isaac  Bay  ley. 
Seiencf,,  xvni,  New  York,  December  25,  1891,  pp.  360, 3tfl. 

Review  of  the  above  work,  in  which  it  is  compared  with  other  works  of  ita  class,  and  is 
shown  to  bo  of  chief  use  in  recording;  the  opinion  of  the  author  on  the  nature  of  problfimat- 
ical  vej^etable  remains.  The  translation  is  severely  criticised  for  not  having  been  brought  down 
to  date,  so  that  the  author's  latest  decision  in  such  cases  could  be  known. 
Lrstrr  F.Ward.    On  the  Glossopteris  Flora.    Remarks  on  a  paper  read  by  Dr. 
August  Rothpletz  before  the  Geological  Society  at  Washington,  D.  C,  An^Rt24, 
1891,  '^On  the  Permian,  Triassic^  and  Jurassic  formations  in  the  East  Indian 
Archipelago." 

Bulletin  of  the  Geological  Society  of  America,  ni,  1891,  p.  15. 

The  view  was  taken  that  the  Glossopteris  flora  originating  in  the  Paleozoic  contemporane- 
ously with  the  ret^ogniased  Carboniferous  flora,  unlike  the  latter,  and  by  virtue  of  its  higher 
organisation,  persisted  into  Mraor.oic  time,  surviving  the  Pernian  refrigeration,  and  becoming 
modified,  migrated  northward,  and  reap}>eared  at  mauy  points  rm  the  now  well  known  Triassic 
Rhetic  and  Oolitic  Flora. 
Lester  F.  Ward.  The  Plant-bearing  Deposits  of  the  American  Trias. 
Bulletin  c/  the  Oeoloyical  Society  of  Ameriea,  iii,  1891,  pp.  23-31. 

A  critical  analysis  of  the  flora  'of  the  Ameriran  Triassic  deposits,  with  a  view  to  their 
geologic  correlation,  botli  with  one  another  and  with  those  of  other  parts  of  the  world.  The 
facts  establish  the  substantial  identity  in  age  of  the  several  beds  of  the  Atlantic  slope  and  a 
close  relation  between  these  and  those  of  New  Mexico  and  Arizona;  they  also  point  to  the 
European  Keuper,  as  displayed  in  Austria,  Wurtemburg  and  Switzerland,  ns  the  nearecit 
homologue  of  the  American  Trias. 
Lester  F.  Ward.  Administrative  Report  to  the  Director  of  the  11.  S.  Geological 
Survey  for  the  year  ending  .lune  30,  1889. 

Tenth  Annual  Report  of  the  U.  S.  Geological  Survey,  1888-'89,  Washington,  1890,  pp.  160-175. 
(Issued  January,  1892.) 
Lester  F.  VV^akd.    Principles  and  methods  of  (Geologic  Correlation  by  means  of 
Fossil  Plants. 

American  Geologist,  IX,  Minneapolis,  January,  1892,  pp.  34-47. 

The  law  of  homotaxis  is  first  explained,  with  a  historical  account  of  the  introduction  of  the 
term.  The  leading  principles  laid  down  are:  First,  that  the  great  types  of  veget44tion  are> 
characteristic  of  the  great  epo<;h8  in  geology,  so  that  very  imperfect  material  may  establish 
such  eftochs  with  cert-ainty;  second,  that  for  deposits  nearly  related  stratigraphically  such 
imperfect  material  is  not  adequate,  but  an  ample  series  of  gmxl  sitecimens  is  require*!  ;  third, 
that  the  accurate)  determination  and  (-la.ssiflcation  of  foxMil  plants  is  of  purely  biological  im- 
portance and  not  of  geological  importance.  The  methmis  employed  in  the  determination  of 
the  age  of  plant-bearing  deposits  are  set  forth  in  considerable  <letAiI. 

Lester  F.  Ward.    Principes  de  Correlation  G<5ologique  au  Moyen  des  Plant'es  Fos- 
siles. 

Oinqui^yne    Congr4g    Giologique   International,    Washington,    1891.    Proems- Verbaax    dc« 
Stances  Mercrcdi  ie  26  Aodt  4  Mardi  le  1  Septembre,  1891.     Washington,  1892.  pp.  26,  27. 

Brief  summary  of  the  part,  read  lieforc  the  International  (Ycologieal  Congress  of  a  paper 
entitled  "  Principes  et  m<?thodefl  d'ctude  de  la  correlation  g6ologiquo  an  moyen  dea  plantan 
fossiles,"  in  which  two  of  the  principles  were  developed  (see  nipra  under  date  of  August  28, 
1891).    The  paper  was  read  in  FVcnch,  and  a  summary  furnished  in  English,  of  which  this  is  a 
.  translation,  nimle  by  Dr.  S.  F.  Emmons.    Por  contents  of  the  entire  paper  see  last  entry. 
Lester  F.  Ward.    The  utilitarian  character  of  Dynamic  Sociology. 
Atneriean  Anthropologist,  Vol.v,  Washington,  April.  1892,  pp.  97-103. 

This  article  is  a  defense  of  the  scinnce  of  dynamic  sociology  as  ex|>onnded  in  the  work  of 
that  title  against  the  charge  of  being  a  system  of  spoculative  philosophy  devoid  of  practi<*4il 
bearing  on  living  Issues.    It  is  directed  primarily  to  establishing  broad  principles  looking  to 
the  amelioration  of  the  social  condition,  iiut  does  not  claim  to  set  forth  any  particular  scheme 
of  social  reform,  that  part  belonging  rather  to  the  art  of  dynamic  politics  than  to  the  science 
of  d>'nami<;  sociology.    The  general  doctrine  embo<lying  these  principles  is  that  of  meUorisn^ 
which  differs  from  philanthropy  and  humanitarianism  as  itopularly  understood  by  proceeding 
ac<:ording  to  the  scientific  methotl  to  establish  the  laws  of  social  n^organisation,  such  as  will 
result  in  improving  and  reforming  society. 
Lkster  F.  Ward.    Ueber  Tertiupflanzen  von  Cliile;  vou  H.  Kngelhardt.     Frank- 
fort, 1891. 
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LESTER  F.  Ward — continued. 

Amer.  Joum.  Set.,  XLIII,  New  Haven,  April,  1892,  pp.  335,  336. 

Notice  of  above  memoir  from  Abhandl.  d.  Senekbergischen  natur/.  Qes.,  Bd.  xvi,  S.  829>602. 
pU.  I— XIV. 
Lester  F.  Ward.    Miocene  Plants  from  Northern  Bohemia — Ueber  fossile  Pflanzen 
ana  tertiiiren  Tuffen  Nordbomens — Ueber  die  Flora  der  ilber  den  Braunkohleu 
befindlichen  tertiarschichten  von  Dux;  von  H.  Engelhardt. 
Amer.  Joum.  Set.,  XLiil,  New  Haven,  April,  1892,  pp.  336,  337. 

Notice  Of  alH>ve  memoirs,  the  first  in  Oen.  Itit,  Abhandl.  3.  Dresden,  1891,  pp.  20-42,  pi.  I; 
the  second  in  Nova  Acta  d.  KA.  Leop-Carol.  DetUtch.  Akad.  d.  Natur/.,  Bd.  Lvn,  No.  3,  Halle, 
1891,  pp.  131-219,  pis.  I— XVII. 

Lester  F.  Ward.    Calcareous  Algae.    Fossile  Kalkalgen  aus  den  Familien  den 
Codiaceen  und  der  Corallineen;  von  Herrn  Rotbpletz  in  Miinchen,  1891. 

Amer.  Joum.  Sei.,  Vol.  XLIII,  New  Haven,  April,  1892,  p.  337. 

Notic«  of  above  memoir  in  Zeitschr.  d.  Deutseh.  geol.  Oes.,  Bd.  xuii,  Berlin,  1891,  S.  295-322, 

Ills.  XV— XVII. 

Lester  F.  Ward.    On  the  Fructification  of  Benneitites  Oibn&nianus,  Carr. ;  by  H. 
Graf  zn  Solius-Laubach.  London,  1891. 

Atner.  Joum.  Sci. ,  xliii.  New  Haven,  April,  1892,  p.  337. 

Notice  of  above  memoir  in  AnnaU  of  Botany,  Vol.  v,  November,  1891,  pp.  419-454,  pi.  xxv, 
XXVI.    For  fuller  notice  of  the  original  German  in  Bot.  Zeitung,  see  Amer.  Jour.  Set.,  for 
April,  1891,  (Vol.  XU,  p.  331). 

Lester  Fi  Ward.    Le  Nelumbium  Provinciale  des  Lignites  de  Fuveau  eu  Provence 
par  le  Maniuis  G.  de  Saporta,  Paris,  1890  L. 

Amer.  Joum.  Set.,  xliii.  New  Haven,  April,  1892,  pp.  337,  338. 

Notice  of  above  memoir  in  Mem.  Hoc.  Qeol,  de  France,  Tome  I,  Fasc.  3,  Mem.  No.  6,  p.  9, 
pis.  XII-XIV. 

Lester  F.  Ward.     Reserches  snr  la  Vegetation  du  niveau  Aquitanien  de  Manos- 
quepar  le  Marquis  G.  de  Saporta,  Paris,  1891. 

Amer.  Joum.  Set.,  XLili,  New  Haven,  April,  1892,  p.  338. 

Nutic«  of  above  memoir  in  Mem.  Soc.  Geol.  de  France,  Tom  li,  Nympheiuees,  Fasc.  1, 
Mem.  No.  9,  pp.  22,  pi.  Hi— VI;  ll,  Palmiers,  Fasc.  2,  Mem.  No.  9,  pp.  23-34,  pis.  IX— Zl. 

Lester  F.  Ward.     Remarks  on  the  law  of  corrasion. 

Proe.  0/  the  Philoeophieal  Roe.  of  Washington,  October  27,  1888.  Bulletin,  Vol.  xi,  Wash- 
ington, April,  1892,  pp.  519,  520. 

Abstract  of  remarks  upon  a  paper  read  by  Mfvj.  J.  W.  Powell  on  the  laws  of  corrasion,  de- 
scribing the  manner  in  which  the  Missouri  River  erodes  its  banks. 

J.  Elfreth  Watkins.    The  Infancy  of  the  Mechanic  Arts. 

Read  before  the  Engineering  Section  of  the  American  Association  for  the  Advancement  of 
Science,  at  Washington  City,  Augast,  1891,  an  abstract  appearing  in  the  Proc.  Amer.  A$to./or 
the  Advancement  of  Sei.,  1891. 

J.  Elfreth  Watkins.    Importance  of  Preserving  Historical  Relics. 

Read  before  the  Joint  meeting  of  the  Old-Time  Telegrapher's  Association  and  the  Military 
Telegrapher's  Association,  of  Washington  City,  August,  1891,  and  published  in  the  Proceed- 
ing»  of  the  Old  Time  Telegrapher'^  Auociation  and  Military  Telegrapher's  AssociaHon,  1891. 

J.  Elfrkth  Watkins.    The  Camden  and  Amboy  Railroad  Origin  and  Early  History. 

An  address  delivered  at  Bordentown,  N.  J.,  Nov.  12,  1891,  upon  the  completion  of  the  mon- 
ument erected  by  the  Pennsylvania  Railroad  Company,  to  mark  the  firHt  pit^ce  of  truck  laid 
between  New  York  and  Philadelphia:  and  to  commemorate  the  Hizteenth  anniversary  of  the 
first  movement  by  steam  upon  a  railway  in  the  St«te  of  New  Jersey,  November  12,  1831. 

Bordentown  Monument  Memorial  Volume,  issued  by  the  Pcunsylvania  Railroad  Company, 
and  The  Railway  Review,  Chicago,  November  and  December,  1891. 

J.  Elfreth  Watkins.    (Editor.)    Numerous  Editorials  and   Contributions  upon 
Topics  relating  to  Invention. 
Published  in  the  Inventive  Age. 

J.  Elfreth  Watkins.     (Editor.)    Celebration  of  the  Beginning  of  the  Second  Cent- 
ury of  the  American  Patent  System,  at  Washington  City,  D.  C,  April  8,  9,  10, 

1891. 

Published  by  the  Executive  Committer,  Patent  Centennial  Celebration,  Washingtou  City, 

1892. 
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J.  Elfreth  Watkins.    The  Development  of  the  American  Rail  and  Track,  as  il- 
lustrated by  the  collection  in  the  U.  S.  National  Museum. 

Reprinted,  1882,  from  the  Report  of  the  Smithsonian  Institution  (U.  S.  NAtional  Moiieum), 
1880  (1891).    Also  reprinted  in  Enffineerinu,  London,  beginning  with  June  10,  1892. 
J.  Elfreth  Watkins.     Ramsden  Dividing  Engine. 

Keprinted  from  the  Report  of  the  Smithsonian  Institution  for  the  year  1891. 
J.  Elfreth  Watkins.    I^gof  the  Savannah. 

Re|>ortof  the  Smithsonian  Institution  (U.  S.  National  Museum),  1890  (1891),  pp.  611-639. 
J.  Elfreth  Watkins.     Report  on  the  Section  of  Transi)ortation  and  Engineering  in 
the  U.  S.  National  Museum,  1889. 

Report  of  the  Smithsonian  InstittUion  (U.  S.  National  Mnseum)  1889  (1891),  pp.  293-299. 
Harris  H.  Wilder.     Die  Nasengegend    von    Menopoma    alleghaniense  und    Am- 
phiuma  trxdaciylum  nebst  Bemerkungen  iiber  die  Morphologic  des  liamus  oph- 
thalmicus profundus  trigemini. 

ZoolJahrb.y  A.bth.  Anat.,  v,  ii.  May.  1892,  pp.  155-176+pl8.  xn.  xui. 
Geokge  H.  Williams.     The  Nonfeldspathic  Intrusive  Rocks  of  Maryland,  and  the 
course  of  their  alteration. 

American  Geologist,  vi,  July.  1890,  No.  1. 

A  description  of  some  interesting  pyroxeuic  <*ruptive«  collected  by  Mr.  George  P.  MerriU, 
near  Webster,  N.  C. 
Thomas  Wilson.     (Anthropological  notes  in  the  American  NatMraliat,) 

Proceedings  of  the  International  Congress  of  Anthropology  and  PrehiflN)ric  Archeology, 
XXV,  No.  296,  July,  1891,  pp.  675-679;  No.  296,  August,  1891,  pp.  764-768;  No.  297,  September, 
1891,''pp.840-844;  No.  299,  November,  1891.  pp.  1031-1034. 

Proceedings  of  ScH'tion  H  (Anthropology)  at  the  American  Assoiuation  for  Advancement  of 
Science,  held  in  Washington,  1).  C,  August  17-25,  1891;  No.  298,  October,  1891,  pp.  929-^35; 
No.  299,  November,  1891,  pp.  1037-1039. 
Prehistoric  Man  of  Spy ;  No.  299,  November,  1891,  pp.  1034-1037. 

Thomas  Wilson.   La  P<?riode  Pali^olithique  dans  I'Am^rique  du  Nord.     IX.  Congr^s 
International^  des  Am6ricanistes.     Paris,  1890.     Ernest  LerouXy  ^diteur,  Paris, 
1892,  32  pp.,  8vo. 
Thomas  Wilson.     Report  on  the  Department  of  Prehistoric  Anthropology  in  the 
I  IT.  S.  National  Museuni,  1889. 

Report  of  the  Smithsonian  Institution  (U.  S.  National  Musenm),  1880  (1891),  pp.  317-339,  pis. 
v-xi. 
William  8.  Yeates  and  Edward  F.  Ayres.     Plattnerite  and  its  occurrence  near 
MuUan,  Idaho. 

Amer.Joum.  Sci.,  XUli,  May,  1892,  p.  407. 

A  r6snm6  of  published  papers  on  plattnerite;  a  description  of  its  oc*carrence  in  Idaho;  its 
physical  characteristics  and  blowpipe  reactions ;  an  analysis;  a  dis<ui8sion  of  its  specific  grav- 
ity, with  a  determination  placing  it  at  8.56,  and  a  discusMion  of  its  crystallographic  form 
assigning  the  mineral  to  the  tetragonal  system,  are  hero  given. 
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LIST  OF  ACCESSIONS. 


Abbott,  W.  H.  (U.  S.  Fish  Coinmiasion).  Twenty-seven  specimens  of  Corydalus 
comuius  and  one  of  Orthosama  brunnenm,    24672. 

Abbott,  Dr.  W.  L.  (Bombay,  India).  A  very  interesting  and  valtjable  collection, 
consisting  of  362  birds'  skins,  sternum  of  hawk,  Halkeetus  leucoryphiu,  a  rope 
made  of  goat's  hair  and  used  by  the  coolies  in  Kiishmir,  in  packing  their  loads, 
mammal  skins  and  skulls  obtained  in  Kashmir  and  Haltistan,  including  speci- 
mens of  the  Himalayan  ibex  and  Vigne's  sheep.    25470. 

Abel,  J.  C.  (Lancaster,  Pa.).  Ninety- three  stone  objects  found  along  theConestoga 
streams  near  Lancaster  (24992) ;  64  arrow-points,  fragments  of  pottery,  and  other 
objects  found  near  Little  Washington  (25197) ;  187  archieologica I  objects,  con- 
sisting of  rude  implements,  chips,  flakes,  broken  arrow  and  spear-heads,  scrapers 
of  quartz,  quartzite,  jasper,  and  chert,  also  fragments  of  pottery  from  the  Con- 
estoga  Hills  (25255);  44  stone  implements  from  near  Lancaster  (25314);  190 
small  rude  implements,  arrow  and  spear-heads,  and  other  objects  from  Little  Wash- 
ington and  Lancaster  (25349);  18  rude  chipped  implements,  hammer-stone, 
arrow-head  and  similar  archieological  objects  from  near  Wheatland  (25466) ;  80 
rude  implements,  arrow-heads  of  white  quartz,  small  rude  implements  of  argil- 
lite,  hammer-stones,  stone  used  for  polishing  or  grinding,  rude  chipx>ed  imple- 
ment, chips  and  flakes  of  quartz,  and  pebbles  (25722) ;  137  rude  implements, 
worked  flakes,  arrow-heads  and  flakes  of  (luartzite,  arrow-heads,  worked  flakes, 
nnd  other  objects  of  flint,  jasper  and  felsite,  arrow-heads  of  clay,  slate,  and 
urgillite  from  the  Conestoga  Hills  (2.5740);  *83  arohsBological  objects  fVom  the 
same  locality  (25796). 

Abekt,  Dr.  Charles  (Rockville,  Md.).  Black-billed  cuckoo  {Coccyzas  eryihroplhal- 
muH  (24659);  black-throated  blue  warbler  {Deudroica  (XFrulescem),  in  the  flesh 
(25657). 

Adams,  A.  A.  (Warren,  Ohio).     Hpider  {Epeira  insularis  Hentz).    24970. 

Adams,  Mrs.  Sarah  M.  (Momence,  111.).     Silk-moth  {^Telea  polyphemm).    25805. 

Ai>LBR,  Dr.  Cyrus  (U.  S.  National  Museum).  Collection  of  arms,  instrument-s, 
manuscripts,  and  parts  of  costumes  from  Egypt  (gift)  (24683) ;  Soudanese  girdle 
worn  by  women,  and  a  camel  driver's  coat  from  the  I'^pper  Nile  region  (dojMwit) 
(25565);  Hebrew  charm,  manuscript  on  parchment  (gift)  (25878).  (See  under 
Dr.  John  P.  Peters.) 

Agassiz,  Prof.  Alexander.     (See  under  Fish  Commission,  U.  S.). 

AoEE,  N.  A.  (Perdue  Hill,  Ala.).     Specimens  of  yellow  ocher.    25208. 

Agriculture,  Department  of.  A  very  interesting  collection  of  land  and  fresh- 
water shells  from  various  localities  in  Arizona,  vicinity  of  Death  Valley  and 
adjacent  region  (24542);  land  and  fresh- water  shells  from  Brownsville,  Tex., 
collected  by  William  Lloyd  (24636);  3  gray  seals  from  La])rador  (25139). 


*This  collection  not  entered  in  Museum  register  until  August  4,  1892.     The  reco^* 
will  appear  in  the  Report  for  1892-'93. 

H.  MiH.  114,  pt.  2 34  ^^^^ 
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Agriculturk,  Dkpaktmext  of — Coutiiiaod. 

Diritfion  of  Foreniry.  45  pliotograplis  (24531);  18  photo-tnicrrographs  of  woods  o 
the  United  Stat^  (24532);  12  diHtribution  charts  of  trees  of  the  Unite^l  8tat«8 
prepared  by  Mr.  C.  S.  Sargent,  special  agent  of  the  Tenth  Census  (24533).  De 
posit. 
DiviBion  of  Ornithology  and  Mammalogy  (through  Dr.  C.  Hart  Merriam).  Three 
hundred  and  twenty* three  birds'  eggs  and  55  birds*  nost^  from  California,  Nevada, 
Utah,  and  Texas  (25006);  3  portions  of  Elephas  bones  (25268). 
Division  of  Entomology  (tiirough  Prof.  C.  V.  Kiley ).  One  hundred  and  seventy  apeci- 
mens  representing  11  species  of  rare  cole<»ptera,  new  to  the  collection,  obtained 
in  San  Diego  and  Los  Angeles  counties,  Cal.,  by  Mr.  I).  W.  Coipiillet  (24628); 
type  specimens  representing  5  new  species  of  bombylid;e,  consisting  of  Lordotm$ 
jnnceuB  Coq.,  Lordotus  divernus  Coq.,  Toxophora  raeta  Coq.,  Paracosmus  xnMolent 
Coq. J  Amphicosmua  elegana  Coq.,  8  species  of  rare  colcoptera,  7  species  of  rare 
ort'hoptera,  collected  by  Mr.  Coquillet  (24816) ;  3,473  specimens  representing  636 
species  of  insects  from  the  Death  Valley  Expedition,  March  and  April  of  1889,  col- 
lected by  A.  Koebele  (24889);  large  series  of  hymenoptera  and  homoptera,  col- 
lected by  Mr.  Co(|uillet  in  southern  California  (24890) ;  collection  of  niiscellane- 
ons  insects,  including  biologic  material,  collected  by  Mr.  F.  G.  Schaupp,  Cypress 
Mill,  Tex.  (24897) ;  24  species  of  North  American  coleoptera,  new  to  the  collec- 
tion (24940) ;  8  species  of  Australian  heraiptera,  collected  by  Mr.  J.  G.  O.  Tepper, 
of  Adelaide,  South  Australia  (24941);  78  specimens  representing  25  speciesof  in- 
sects, mostly  lepidoptera,  collected  by  Mr.  Coquillet  iu  California  (24950);  55 
s{)ecimens  of  Califoruian  orthopteni,  representing  21  species,  some  of  which  are 
new  to  the  collection,  obtained  by  Mr.  Coquillet  (25(X)5);  about  200  8]>ecimens 
of  various  orders  of  insects,  collect4?d  by  Mr.  C.  G.  Schaupp  in  Burnet  Conntj-,  Tex. 
(25110);  236  specimens  representing  35  species  of  North  American  coleoptera, 
and  35  specimens,  representing  4  species  of  New  Zealand  Covcinnellidcp,  collects 
by  Mr.  Coquillet  (25111);  28  specimens  representing  4  species  of  Australian 
Coccinnelido'f  245  S)»ecimens  representing  5L  species  of  Califomian  coleoptera. 
81  specimens  representing  31  species  of  Califoruian  lepidoptera,  2(X)  specimens 
representing  59  species  of  Califomian  hymenoptera,  246  specimens  represent- 
ing 64  species  of  Califomian  hemiptera,  and  182  specimens  represeutini;  18 
I  species  of   Califomian  diptora  (bombylid.'e),  including  types  of  new  species, 

collected  by  Mr.  Coquillet  (25356) ;  43  specimens  representing  17  species  of  nea- 
roptera,  31  specimens  representing  7  species  of  orthoptera,  and  130  H]>ecimens 
representing  43  species  of  hemiptera,  collected  by  Mr.  Coquillet  in  Los  Angeles 
(25400);  collection  of  insects  of  all  orders,  made  in  the  northwestern  st-ates, 
British  Columbia,  aud  Alaska  (25554). 
JMviaion  of  Botany  (through  Dr.  George  Vasey).  Specimen  of  the  'travelers  tree" 
of  Mexico.    25287. 

AiNLKY,  John  II.  (Rapid  City,  S.  Dak.).     Specimen  of  hornblendic  schist  showing 
free  g(dd  from  the  Cross  Mine,  Pennington  County.     25396. 

Alaska  Commercial  Company  (San  Francisco,  Cal.).     (See  under  B.  C.  Winston.] 

Aldrich,  J.  M,  (Brookings,  S.  Dak.),  through  Prof.  C.  V.  Riley.     Twenty  si>eci 
mens  representing  6  si)ecies  of  North  American  hymenopti^ra.     25358. 

Aijcxandkr,  John  (Nicosari,  Sonora,  Mexico).     Silver  ore.    25189. 

Albert,  Philip  (Shawnee,  Pa),  through  Dr.  R.  E.  C.  Stearns.    A  stone  pestle  frore 
Monroe  County.     24677. 

Allkn,  C.  M.  (Butte,  Mont.),  through  Messrs.   Packard  and  Melville  of  the   U.  S 
Geological  Survey.     Copper  matte.     2479*5. 

Allkn, George  A.  (U.  S.  Indian  agent,  Colorado   Kiver  Agency,  Parker,  Ariz.) 
.  Specimens  of  Pepais  formosa  Say.  and  yphtvrophthalma  creusa  Cress. ;  skins  of  twt 
rare  bats,  Macrotun  californicm  and  Moloauun  calif ornicus  (25046) ;  specimens  oi 
,|  Tromhidiumf  n.  sp.,  near  gigantenm  Riley  (25402). 
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Allen,  Ira  R.  (Fair  Haven,  Vt.).  Two  cut  specimens  of  spessartite  from  Amelia, 
Va.    25739. 

Allen,  ReV.  Jonathan  (president  of  Albert  University,  Alfred  Centre,  N.  Y.).  Four- 
teen 8])ei*imcns  of  natural  formation  from  New  Jersey,  resembling  stone  objects. 
25066. 

American  Museum  of  Natural  History  (New  York  City,  N.  Y.).  Ninety-one 
specimens,  representing  31  species  of  birds'  skins,  from  Chapada,  Matte  Grosso, 
Brazil.    Exchange.    25222. 

Ames,  Dr.  Howard  E.  (U.  S.  Navy).  Two  scorpions  from  Penj;  skin  of  penguin 
from  the  coast  of  Chile ;  specimens  of  reptiles,  crustaceans,  and  ophinrans  from 
the  west  coast  of  South  America ;  and  25  species  of  fishes  from  the  West  Indies 
and  South  America.    24892. 

Ami,  Henry  M.  (Geological  Survey  Department,  Ottawa,  Canada).    Eight  spec- 
imens of   black-nosed  dace    (Bhinichthys  nasutus  and  Bhinichthys  atranasus). 
25440. 
(See  under  Geological  Survey  of  Canada). 

Ancey,  C.  F.  (Boghari,  Algeria).  Ten  species  of  rare  African  shells  (25320);  12 
species  of  land  And  fresh-water  shells  from  Africa  (25465) ;  27  species  of  African 
shells  (25556).     Exchange. 

Anderson,  J.  V.  (Little  Creek,  Del.).  American  bam  owl  {Sirix  praiincola). 
25704. 

Andrews,  A.  H.,  &  Company  (Chicago,  III. ).  Goff  ^s  historical  chart  of  North  Amer- 
ica, No.  1.    25348. 

Andrus,  W.  J.  (Hackensack,  N.  J.).    Two  specimens  of  buff  Pekin  bantams.    25635. 

Angell,  G.  W.  J.  (New  York  City).  One  hundred  and  eight  specimens,  represent- 
ing about  50  species  of  exotic  coleoptera  (24667) ;  specimen  of  Zaphobas  morio, 
and  specimen  of  Siropkosamua  coryliy  from  Florida  and  New  Jersey.  (24675). 
Exchange. 

Anthony,  E.  &.  H.  T.,  &  Company  (New  York  City).  One  pound  each  of  Madge- 
burg,  Nelson's  Amber,  and  Nelson's  Special  Opaque  Gelatine.    25577. 

Armistead,  L.  C.  ( Henderson ville,  Tenn.).  Miniature  head  of  clay  resembling  an 
idol,  from  Sumner  County.    25188. 

Arm  it  AQE,  John  H.  (Jamestown,  N.  Y.).  Specimen  of  chrysotile  from  Canada. 
25643. 

Armstrong,  Edward  (Pitt«burg,  Pa.).  Specimens  of  giant  water-bug  {Benacus 
gHaeus).    25798. 

Armstrong,  F.  B.  (Brownsville,  Tex.).  Four  skins  of  Texan  screech  owl  (Megas- 
cope asio  macoalUi)  (24544);  4  eggs  (one  set)  of  white-tailed  kite  {Elanm  leu- 
ouruft)  (25761).    Purchase. 

Arnheim,  Julius  S.  (San  Francisco,  Cal.).  Land  and  marine  shells  from  Alaska 
and  California.     (24539, 25847). 

Arrington,  W.  a.  (Arrington,  Va.).  Specimens  of  massive  apatite,  apatite  and 
menaocanite,  and  kaolin,  collected  by  Mr.  W.  S.  Yeatcs.  U.  S.  National  Museum. 
24714. 

Atkinson,  Edward  (Boston,  Mass.),  through  Prof.  W.  O.  Atwater.  Specimens  of 
rice,  millet,  and  other  food  products  used  in  China.     25765. 

Attwater,  Prof.  H.  P.  (Rockport,  Tox.).  Eggs  of  Chondestee  grammacus  atrigatus, 
Mimu8  polyglottuB  and  Vireo  noveboracensiti,  and  eggs  of  Cardxnalis  cardinalis  and 
Mimus  polygloUu8,  a  very  interesting  series  selected  to  show  extremes  in  size 
and  coloration  (25441);  eggs  of  Otocoi-is  alpeeUHs  giraudi  and  2  nests  (new  to 
the  collection)  (25669);  eggs  of  Texan  homed  owl  (Oiocoria  alpestris'  giraudi) 
(25782). 

Atwater,  Prof.  W.  O.     (See  under  Edward  Atkinson.)  i 

Auckland  Museitm  (Auckland,  Now  Zealand),  through  Prof.  T.  F.  Cheeseman,  cura- 
tor.  Skeletons  of  7  birds,  Megaleatria  antarcticus,  Ocydromus  ^ret^t^  Ois^dr^ynosA  «a.tVK> 
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Auckland  Museum — Continuod. 

Ctisarca  varieyata,  Hymenolwmus  malacorhynchuSf  and  Apteryx  auatralU;  450  botan- 
ical specimous,  insects,  and  birds'  skins.     Exchange.    24957. 

Australian  Museum  (Sydney,  New  South  Wales)  through  Dr.  E.  P.  Ramiiay,  cura- 
tor. Graptolites,  eohinoderms,  collection  of  birds'  skins,  and  a  collection  of 
mammals  containing  skins  of  a  considerable  number  of  species  of  marsupials  not 
previously  represented  in  the  Museum  (24597) ;  132  specimens  representing  50 
species  of  crustaceans,  and  51  specimens  representing  13  species  of  Asteroidea 
(25661).     Exchange. 

Aveuy,  S.  p.  (New  York  (Mty).  Dry-point  "Moonlight"  by  Au^.  DelArte. 
25795. 

Avery,  Dr.  William  C.  (Greensboro,  Ala.).  Five  skins  of  purple  grackle  {Quiscth 
lu8  qnUcula).     25701. 

Babcock,  A.  L.  (Sherbom,  Mass.).  Fourteen  species  of  European  and  3  of  South 
African  coleoptera.     Exchange.    25248. 

Bacon,  Mrs.  Oliver  T.  Photograph  of  a  fragment  of  red  limestone  found  on  the 
roadway  leading  to  the  cross  on  the  summit  of  Kofelspize,  a  mountain  near  the 
village  of  Oberammergau.     25646. 

Bailey,  H.  B.  (Newport News,  Va.).  Specimens  of  Stropkoeomus  coryli,  Polypkylla 
occidenialiSy  and  Tetracha  rirginica.     Exchange.     24893. 

Baker,  A.  B.     (See  under  Smithsonian  Institution.    National  Zoological  Park.) 

Baker,  Dr.  Frank.   (See  under  Smithsonian  Institution.   National  Zoological  Park). 

Balfour,  Henry  (University  Museum,  Oxford,  England.)  Flint  core,  4  paleolithic 
implements,  scraper,  and  a  small  polished  hatchet  from  France; -2  flint  scrapers 
from  England,  and  3  stone  hatchets  (Carib)  from  the  West  Indies.  £xchange. 
24708. 

Barber,  F.  A.  (Washington,  D.  C).     English  mastiff,  in  the  flesh.    24563. 

Barnes,  E.  A.  (Syracuse,  N.  Y.).     Dandelion  with  ten  flowers  on  one  stalk.     25813. 
i  Bartholomew  &  Co.  (New  Orleans,  La.).     Specimens    of  black  gruut  (HfttHulom 

plumieri),  gulf  toadtish  {Batravhus  taupardus),  and  moray  (Sidera  [lfMra*fia]  mo- 
!  ringa).    25405. 

I  Bartleman,  R.  M.  (United  States  legation,  Caracas,  Venezuela).     Photograph  of 

I  the  shores  of  the  lagoim  of  Sinanuiica,   Goagira  lake-dwellings,  from  the  same 

locality,  and  group  of  Goagira  Indians  (24880) ;  19  photographs  of  native  scenery 
and  other  objects  of  interest  relating  to  V^enezuela  (25072).  (See  under  Smith- 
sonian Institution,  National  Zoological  Park.) 

Barton,  GKORCfE.  H.  (Boston  Society  of  Natural  History,  Boston,  Mass.).  Speci- 
mens of  melaphyr  from  Brighton.     Exchange.     25105. 

Bates,  Kimball  &  GriLi)  (Boston,  Mass.).  Set  of  six  reproductions  of  pencil 
sketches  by  Woodbury.     25S39. 

Baur,  Dr.  G.  (Worcester,  Mjiss.).     Turtle.     25817. 

Bayley,  Prof.  W.  S.  (Waterville,  Me.).  Kocks  and  ores  from  Maine  and  New  llamp- 
shire.     Exchange.     25366. 

Beal,  Kenneth  F.  (Washingtcm,  D.  C).  Specimens  of  Camharua  diogenea  and  Cam* 
haruH  hartonii  (25723) ;  2  specimens  of  TropodonoiuH  ieberis  and  Tropodonotus  Hpedom 
(25773);  mud-turtle  {Kinosteruon  pennftyhuinicnm)  from  Virginia  (25814). 

Beale,  Hon.  Trixton  (Washington,  D.  C).  Three  moldings  of  sculptures  from 
Perse j)ol is,  Persia.    25881. 

Bean,  Barton  A.     (See  under  Thomas  C.  Fagan.) 

Bean,  Dr.  T.  H.  (IT.  S.  Fish  Comuiission).  Turtb^  from  Havre de Grace, Md.  (25446); 
skin  of  red  phalarope  {(-rymophiltiiffulicariuH)  (25495). 

Beauregard,  Dr.  E.     (See  under  Museum  of  Natural  History,  Paris,  France.) 

Beck,  Bolu)  H.  (Berryessa,  Cal.).  Skin  of  Herman's  song  sparrow  {Melo9piga 
fa9ciata  heermanni) ;  skin  of  Bryant^s  marsh  sparrow  (AmmodramuB  ^andwiekenwiM 
bryanii)  from  California,  new  to  the  collection  (25635) ;  98  specimens,  repro* 
tenting  58  species  of  birds'  skins  (25477). 
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Becker,  Dr.  G.  F.     (See  under  Interior  Department.    U.  8.  Geological  Survey.) 

Beckers,  Alexander  (Hoboken,  N.  J.).  Collection  of  daguerreotypes,  ambrotypes, 
and  coleo types,  collected  by  Miss  F.  B.  Johnston.    25295. 

Beckwith,  Paul  (Washington,  D.  C).  Photographs  taken  from  a  pencil  sketch, 
made  by  Col.  R6ni  Paul,  of  the  first  residence  built  in  the  city  of  Sfc.  Louis,  Mo., 
in  1764  (gift)  (24724) ;  Jubilee  medal,  Pope  Leo  XIII,  issued  on  the  fiftieth  anni- 
versary of  his  episcopacy  (exchange)  (24834). 

Bednall,  W.  T.  (South  Australian  Museum^  Adelaide,  South  Australia).  Specimen 
of  Saturn  id-moth  {Anthero'a  eucalypti),    25616. 

Belden,  Hon.  J.  J.    (See  under  B.  T.  Nash.) 

Beldino,  L.  (Stockton,  Cal.).  Seventeen  specimens,  representing  11  species  of  birds' 
skins  from  California  (24846) ;  head,  wing,  and  foot  of  a  blue  goose  {Chen  aeru- 
lesoetM)  from  Stockton  (25438) ;  chnrm-stone  from  Gridley,  Cal.,  and  four  pieces 
of  burnt  clay,  ornamented  with  lines  and  dots,  from  an  Indian  burying-ground 
near  Stockton  (25641);  6  birds,  representing  2  species  from  California  (25660). 

Bement,  C.  S.  (Philadelphia,  Pa.).  Five  specimens  of  minerals  from  various  locali- 
ties, consisting  of  satin  spar,  amazonstone,  lepidolite,  churchite,  and  jade. 
25395. 

Bendire,  Capt.  Charles  E.,  U.  S.  Army  (U.  S.  National  Museum).  £gg8  of  Tanta- 
Itis  locvklator  from  Yucatan  (gift)  (25017);  skin  of  American  pipit  (Anthus  pennl- 
vanicmt)  from*  Lockport,  N.  Y.  (gift)  (25705);  large  bulfalo  robe,  lance-holder 
(rawhide  beaded),  and  quiver  of  otter  skin  (beaded),  ^deposit)  (25827). 

(See  under  B.  L.  Cunningham,  Chase  Littlejohn,  L.  M.  Loomis,  R.  MacFarlane, 
W.  L.  Ralph,  W.  G.  Smith,  R.  S.  Williams.) 

Benedict,  Dr.  A.  L.  (Buffalo,  N.  Y.).  Three  hundred  and  ten  archaeological  objects, 
consisting  of  rude -chipped  implements,  pestles,  hatchets,  fragments  of  pottery, 
and  other  objects,  principally  from  Indian  villages.    25369. 

Benedict,  James  £.  (U.  S.  National  Museum).  Specimens  of  Gelasimus  minax  from 
Point  Lookout,  Md.     25074. 

Benjamin,  Park  (New  York  City).  Original  application  of  Jesse  Ramsden,  dated 
December  2,  1775,  for  a  patent  in  England,  written  and  signed  by  himself,  for  an 
jistronomical  equatorial  instrument.    25007. 

Benjamin,  Dr.  Marcus  (New  York  City).  Complete  collection  of  portraits  and  au- 
tograph letters  of  members  of  the  National  Academy  of  Science.    Deposit.    25852. 

Benson,  Lieut.  Harry  C,  U.  S.  Army  (Fort  Walla  Walla,  Wash.).  Eggs  of  Buteo 
swainsoni  and  Accipiter  cooperi  from  St.  Louis  Ranch,  San  Joa<juin  Valley,  Cali- 
fornia; specimen  of  Swainsou^s  hawk  (/^ufeo  awaiuaoni)  from  Santa  Lueia  Valley, 
California  (25756);  3  skins  of  hummingbird  (Trochilus  alexandH),  with  nests 
and  eggs  (25790). 

Beyer,  G.  (New  York  City).  Collection  of  1,900  specimens,  representing  900  species 
of  native  and  exotic  lepidoptera.     Exchange.    25378. 

BiERSTADT,  E.  (New  York  City).  Seven  proofs  of  a  chromo-collograph  from  an  oil 
painting,  showiug  the  progressive  stages,  made  in  the  establishment  of  the 
donor.    24689. 

BiNNEY,  W.  G.  (Burlington,  N.  J.).  Specimen  of  Helix  atrijosa  from  the  loess  of 
Iowa  (24596);  photographs  of  teeth  of  mollusks,  the  origiual  drawings  of  shells 
and  slugs,  and  cuts  of  shells  used  in  variouH  publications  on  land-shells,  consti- 
tuting a  valuable  donation  (2.")027). 

Bird,  John  C.  (St.  Louis,  Mo.),  through  J.  W.  Hulse.  A  Hint-lock  breech-loading 
musket  with  a  silver  plate  inscribed  **By  resolve  of  C'oiigreas,  presented  to  Gus- 
tavus  A.  Bird,  for  his  gallantry  at  the  seige  of  Plattsburgh,''  and  a  smaller  plate 
with  *'G.  A.  B.  Sept.  11,  1814."    2.5598. 

Black,  J.  C.    (See  under  J.  C.  Hart. ) 

Blackburn,  Edwin  (Denver,  (.'olo.).  Specimen  of  radiolitcR  from  the  Niobrara  lime- 
stone at  Morrison,  Colo.,  and  lava  probably  ]ioliHbed  by  the  rubbing  of  Uw^^- 
loes,  from  Folsom,  N.  Mex.     25085. 
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Blaine^  Hon.  James  G.    (See  under  Department  of  State.) 

BOAKMAN,  Dr.  C.  V.  (Washington^  D.  C).  Specimen  of  rhinoceros-l>eetle  (Dynastet 
Tityus  L.),  from  Quantico,  Va.     24578. 

Boas,  Dr.  Fraxz  (Worcester,  Mass.).  Chinook  cradle  and  a  carved  wooden  figure. 
Purchase.    25433. 

BoEUMRR;  George  H.  (Smithsonian  Institution).  Second-class  ticket  for  trans- 
portation on  Darjeeliiig  Himalayan  Railway  from  Siligiira  to  Kurseoag  (gift) 
(25001) ;  books  containing  engravings  of  imperial  arms,  works  of  art,  and  others 
(exchange)  (25178);  4  black  rats  found  in  a  box  of  books  received  from  Brazil 
(25668). 

Booth,  Mrs.  James  €.  (Haverford,  Pa.).  Platinotype  portrait  of  Prof.  James  C. 
Booth,  PH.  D.,  LL.  D.,  late  melter  and  refiner  of  the  United  States  Mint  at  Phila- 
delphia.   257^5. 

BoswELL,  Henry  (Washington,  D.C).  Smooth-headed,  yellow- winged  turbit 
pigeon.    25220. 

BoswELL,  J.  H.  (Upper  Marlboro,  Md.).  One  hundred  and  nineteen  archeeological 
objects,  consisting  of  grooved  axes,  rude  notched  axe,  arrow  or  spear-heads  of 
quartzite,  felsyte  and  houstone,  white  quartz,  jasper,  and  black  flint.  Ex- 
change.   24591. 

BOUCARD,  A.  (Loudon,  W.  C,  England).  Twelve  specimens,  representing  10  species 
of  birds'  skins,  PHttacid(€,    Purchase.    25048. 

BouRKE,  Capt.  John  G.,  U.  S.  Army  (Fort  Ringgold,  Tex.).  Three  votive  offerings, 
consisting  uf  "Milagros  or  P^romesas,"  vows  or  promises,  of  silver;  "Gallo,"  a 
figure  of  Or  cock  used  iu  games  on  the  Lower  Rio  Grande;  and  '*Pilon/'  a  box 
in  which  record  is  made  of  purchases  in  order  to  give  buyers  a  per  cent  off  (gift) 
(24541);  collection  of  Guadalajara  pottery  fgift)  (24671);  throwing-stiek  and 
bird-spear  from  Mexico  (deposit)  (24899);  soles  of  the  *'Guarachi"  or  sandals 
used  by  the  Mexican  foot  soldiers  along  the  Rio  Grande  (deposit)  (25103) ;  5 
specimens  of  materia  medica  obtained  from  an  old  Mexican  woman  (gift)  (25152); 
16  specimens  of  folk-medicine  of  the  Lower  Rio  Grande  Valley  (deposit)  (252S2); 
salt  crystals  from  the  lake  known  as  ^'£1  Sal  del  Rey '^  in  southern  Texas  (gift) 
(25619). 

BowDiTCH,  F.  C.  (Brookline,  Mass.).  Thirty-six  specimens  of  North  American 
coleoptera,  new  to  the  collection.     Exchange.     25593. 

BowEN,  Dr.  CiJiRENCK  W.  (New  York  City).  Programmes,  circulars,  invitation 
cards,  and  other  official  papers  relating  to  the  centennial  celebration  of  Wash- 
ington's luauguration,  in  New  York  City,  Ajjril,  1889.     24551. 

BoWKRS,  Hon.  W.  W.  (House  of  Representatives).  Dlock  of  pure  pig-iron,  and 
specimen  of  tin  ore  from  the  Temescal  tin  mine.  South  Riverside,  San  Bernar- 
dino County,  California.     25183. 

Bowman,  D.  A.  (Bakersville,  N.  C),  through  Prof.  F.  W.  Clarke.  Arrow-head  of 
obsidian,  and  one  of  flint  from  a  mine  in  Salt  River  Valley,  near  Arizona  (24549); 
2  specimens  of  tschoffkinite  from  Mitchell  County,  collected  by  Mr.  W.  8.  Yeates, 
(24790) ;  specimens  of  minerals  (24713;;  Indian  arrow-head  from  Woodey  Hill, 
near  Bakersville  (24997);  specimen  of  tscheffkinite  (25285). 

Boyle,  C.  B.     (See  under  Interior  Department.     U.  8.  Geological  Survey.) 

BoTLE,  Mrs.  Mary  (Fleinington,  N.  J.).  Non-pearly  concretion  found  in  a  round- 
clam,  J'enuM  mercenaria.     25065. 

BoYNE,  R.  (Washington,  D.  C).     Young  alligator  from  Florida.    25454. 

Brack,  Mrs.  Charlks  L.  (Ches-kiioll,  Westchester  County,  N.  Y.),  through  Mifis 
Emma  Brace.  Silver  medal  which  was  presented  in  1877  by  Victor  Emanuel  to 
the  late  Charles  L.  Brace,  for  his  labors  among  the  Italian  children  in  New 
York.     Deposit.     25476. 

Brace,  Miss  Emma.     (See  under  Mrs.  Charles  L.  Brace.) 

Bradxer,  Dr.  W.  B.  (Warwick,  N.  Y.).  Specimen  of  hynmUs  kercuh^iy^  apecimens 
ot  Dynanten  tityua,  and  a  few  other  beetles.     25023. 
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Brady,  Prof.  George  S.  (Suuderlnntl,  England).  Si>ecimeu8  of  British  fresh-water 
cyclopidsp.     Exchange.    25283. 

Bragg,  L.  C.  (Sau  Diego,  Cal.).  Twenty-one  speoimeus  of  Branchio»iama  laneeo^ 
latum  (24728) ;  type  specimen  of  Chilomyeienis  califorHteMU  (25173).    Purchase. 

Brbnnan,  Daniel  O.    (See  under  Regular  Army  and  Navy  Union  of  the  U.  8.  A.) 

Bkktt,  Walter  (Lakeport,  Cal.).  Two  skins  of  donhle-brested  cormorant  (Pkala- 
crocorax  dilophus)  from  California.    24743. 

Bretz,  George  M.  (Potts ville.  Pa.).  Portable  dark  tent,  obtained  by  Miss  F.  B. 
Johnston.    25304. 

Brimlet,  H.  H.  Sl  C.  S.  (Raleigh,  N.  C).  Four  specimens,  representing  3  species 
of  birds'  skins  (purchase)  (24818) ;  skins  of  various  species  of  small  North  Amer- 
ican mammals  (purchase)  (25181) ;  6  specimens  of  wood-rats,  Neotoma  Jloridiana 
(purchase),  (25221) ;  2  nests  of  Dendroica  doniinica  (gift),  (25408) ;  mounted  cat- 
bird (Galeoscopte^  carolinensis  (purchase),  (25703). 

British  Museum  (London,  England).  Four  Australian  throwing-sticks  (25151); 
through  Dr.  Henry  Woodward,  4  teeth  of  mammoth,  Eleplias  pnmigenins 
(25330).    Exchange. 

Brittox,  L.  H.  (New  Lisbon,  Ohio).     Egg  of  snake.    24860. 

Britton,  Dr.  N.  L.  (Moravia,  Pa.),  through  Mr.  Thomas  Wilson.  Two  perforated 
stone  tablets.     25313. 

Brock,  Herbert  E.  (Mason  City,  Iowa).  Fossils  (24561);  eleven  specimens  of 
crinoids  (25508);  5  carboniferous  fossils,  9  devonian,  4  silurian,  and  1  creta- 
ceous (25683).    Exchange. 

Brown,  A.  H.  (U.  S.  National  Museum).  Seven  photographs  of  natives  of  the  west 
coast  of  Africa.  Purchase.  24746.  (See  under  Smithsonian  Institution.  U.S. 
National  Museum.) 

Brown,  C.  F.  (Hot  Springs,  Ark.).  Specimen  of  rectorite  (gift),  (24707);  6  speci- 
mens of  descloizite  fVom  Mammoth  Mine,  Pinal  County,  Ariz.,  and  1  specimen  of 
rectorite,  from  Garland  County,  Ark.  (exchange),  (25750). 

Brown,  Herbert  (Tucson,  Ariz.).  Two  garter  snakes  (Eutainia  megalops)  (24629); 
2  alcoholic  specimens  of  snakes,  and  4  alcoholic  specimens  of  beetle,  Allorhina 
mutabilis  Gory,  and  cockroach,  Phyllodromia  sp.  (24799) ;  snake,  Salvador  grahamio! 
(24856);   2  garter-snakes  (Kntainia)  (24962);  2  snakes,  lihinocheilus  (25487). 

Brown,  R.  W.  (Washington,  D.  C).  Specimen  of  HeVur  alanda  found  in  a  bunch 
of  bananas  (24534);  Helix  aspersa  Fer.,  found  alive  in  a  bunch  of  bananas,  prob- 
ably from  Jamaica  (24538) ;  Helix  aspertia  (24.598) ;  3  specimens  of  Helix  alanda 
Fer.,  from  the  West  Indies  (24637);  spider,  belonging  to  the  family  Tkerapho- 
Hdrt!f  from  Ccntr-al  America  (24657;  spider,  Dolomedes  scriptus  Hentz  (^767); 
spider  (24963) ;  two  snakes,  Stareria  dekayi,  collected  by  Mr.  Jame.^  Davis  (25021) ; 
crab  Sesamia  (25075; ;  Helix  americana  (25478) ;  spider,  Heieropoda  vinatoria  L., 
from  Curayoa  (25519);  tropical  spider,  belonging  to  the  fi&mily  Theraphoaidw 
(25793). 

Brown,  Sevellon  A.     (See  under  State,  Department  of.) 

Rrown,  W.  H.  and  A.  H.  (See  under  Smithsonian  Institution.  U.  8.  National 
Museum). 

Bruner,  Prof.  L.  (Lincoln.  Nebr.),  through  Prof.  C.  V.  Riley.  Thirty -eight  speci- 
mens, representing  nine  species  of  North  American  coleoptera,  and  4  types  of  a 
new  orthoptera,  Myrmecophila  nebraHcensia  Bruner.     24976. 

Bryan,  George  R.    (See  under  O.  N.  Bryan.) 

Bryan,  O.  N.  (Marshall  Hall,  Md.),  through  George  R.  Bryan.  One  hundred  and 
forty  specimens  of  fossil  bones,  birds'  skins,  collection  of  archaeological  objects, 
shells,  specimens  of  Devonian  and  Trenton  Group  fossils,  fossil  plants,  ores  and 
rocks.     24837.     (Bequest.) 

Bryant,  C.  M.  (Washington,  I).  C).     Living  specimen  of  horned  toad.     25429. 

Bryant,  Henry  G.  (Philadelphia,  Pa.)     Collection  from  Labrador  and Ne^x^^vcsr'^^ 
land,  consisting  of  skulls  of  black  hear  ( Uraus  americanxK^^  \t^^  VV.'^'ft*  <iwfc.<v< 
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Bryant,  Henry  G. — ContiDued. 

8U)f  porcupine  {Erethhon  dor9atiis)y  otter  {Lutra  canadensis),  and  varying  hare 
'  {I^pus  americanus)  ]  ethnological  objects;  bpecimens  of  moss;  human  and  ani- 
mal bones  from  a  battle-field  on  Eskimo  Island;  trilobite  {Paradoxides  hennetti); 
geological  material.    25288. 

BULLMAN,  Charlks.     (See  under  Haskins  Wood  Vulcanizing  Company.) 

BuRCJi,  WiLLARD.     (See  under  William  Palmer. ) 

BuRDiNE,  W.  T.  (Washington,  D.  C).  Specimen  of  whippoorwill  (Antrast&mms 
vociferus),  in  the  flesh.    25730. 

Burger,  Pkter  (U.  S.  National  Museum).  Pair  of  lamp-trimming  shears  (24933); 
old-fashioned  sand  box  used  for  drying  ink  (%107). 

Burns,  Frank  (Smithsonian  Institution).  Grooved  axe  and  disooidal  stone  from 
Laurens  County,  South  Carolina  (24647) ;  4  specimens  of  lignite  from  Hoeneii 
Mine,  Ababama  (25359) ;  iron  tomahawk  from  Blunt  County,  Alabama  (25363). 
(See  under  Interior  Department.     U.  S.  Geological  Survey.) 

Burns,  W.  R.  (Concord,  Ky.).  Six  small  arrow  or  spear-heads  (24593);  4  archseo- 
logical  objects  (25il5). 

BUKT,  M.  W.,  Jr.  (Ironwood,  Mich.).     Alcoholic  specimen  of  Epeira  irifolium,    25406. 

Calcutta  Botanic  (iARDKN  (Calcutta,  India),  through  Department  of  8tate.  A 
fine  collection  of  dried  plants.    25563. 

CALX.RNDER,  W.  N.  (Greenbush,  N.  Y.).  Stone  port-hole  from  the  Van  Rensselaer 
mansion  built  at  Greenbush,  opposite  Albany,  N.  Y.,  in  1642.     Purchase.     25051. 

Callender,  Mr8.  W.  N.  (Greenbush,  N.  Y.).  Hand-made  shingle  from  the  ori^nal 
portion  of  the  Van  Rensselaer  mansion,  built  at  Greenbush  in  1642.    24967. 

Calvert,  Philip  P.  (Philadelphia,  Pa.).  Three  dragonflies,  representing  the  spe- 
cies r^themia  granda  Clav.,  and  Lepthemis  proxima  Hagen.    25609. 

Camp,  J.  H.  (Leopoldville,  Congo,  Central  Africa).  Collection  of  African  butter- 
flies (25504);  4  photographs  of  natives  of  West  Africa  (25661).  (See  auder 
Department  of  State.) 

Capwell,  V.  L.  (Luzerne,  Pa.).  Sandstone  concretion  from  Forty-Fort,  Luzerne 
County.    25179. 

Carlylk,  a.  C.  (London,  England),  through  Mr.  Charles  Seidler.  1674  st^ne  relics 
from  India.    Purchase.    25122. 

Carmick,  Master  Louis  (Brookland,  1).  C),  through  Mr.  Robert  Ridgway.  ReA- 
shouldered  hawk  {liuteo  lineatiift).    24847. 

Carter,  James  C.  (New  York  City).  Spe<'inicn  of  hybrid  between  mallard  and 
pintuil  duck  (Anan  hoHvliaH-\-  Dafiln  acuta)  from  Swan  Island,  Currituck  Sound, 
North  Carolina  (25265);  npecimen  of  wigeon  {Mareca  penelope)  from  the  same 
locality  (25310) ;  and  2  specimens  of  American  merganser  {Merganser  americanus) 
from  Carroll's  Island,  Chesapeake  Hay  (25437). 

Cassell,  Capt.  W.  H.  (Baltimore,  Md.).  Four  speciuiens  of  Virginia  deer  (CartoriM 
virginianiis),  collecte<l  by  Mr.  William  Palmer  of  the  National  Museum.     249&I. 

Caton,  H.  J.  (Rosebud  Agency,  S.  Dak.).  Fossil  turtle,  Stylemys  nehraseensia  from 
Bad  Lands  (25-I11);  impure  opal  from  the  same  locality  (25572). 

CiiAMnKKs,  J.  A.  (Tangier,  Va.).     Vegetable     2503;"), 

CiiANLKK,  William  Astor  (New  York  City).  Two  mounti^d  giraffe  heads,  male  and 
female,  from  East  Africa.     24JM)7. 

CiiANDLKH,  Prof.  Chaki.ks  F.  (School  of  Mines,  Columbia  College,  New  York  City). 
Waxed  paper  n«»gative,  silver-print  from  waxed  paper  negative,  and  blue-print 
from  waxed  ])aper  negative,  obtained  by  Mr.  S.  R.  Koehler  of  the  National 
Museum.     255^^. 

Ciiani:te,  ().  (Chicago,  111.).  C<»llection  of  antiipie  patterns  of  rail-seotions,  maps, 
and  other  objects.     25391). 

Chapin,  K.  H.  (Baltimore,  Md.).  Trilobite,  Phacops  rana,  from  the  Hamilton  Qroap, 
New  York.    24610. 
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Charlton,  T.  (Denver,  Colo.).    Three  teeth  of  extinct  UAtna  (Auchenia  hentema). 

25054. 
Chatard,  Dr.  T.  M.  (U.  S.  Geological  Survey).    Scarfpin  made  of  caHsitorite  from 

Chesterfield  County,  South  Carolina.      Deposit.    24552.     (See  under  Interior 

Department.     U.  S.  Geological  Survey.) 
Cheeseman,  Prof.  T.  F.    (See  under  Auckland  Museum.) 
CiiERRiK,  George  K.     (See  under  National  Museum  of  Costa  Rica.) 
Cheshire,  W.  W.  (U.  S.  Pension  Office).    Photograph  of  the  breast-bone  of  a  wild 

goose  perforated  by  an  Eskimo  arrow.     24H35. 
Chidsey,  Chaulks  E.   (Scrauton,   Miss.).    Bone  eaten  by  red  ants,  and  petrified 

charcoal  found  on  the  banks  of  the  Pascagoula  river.    24824. 
Ching,  John  (Kilgore,  Idaho).    Elk  skin.     Purchase.    25297. 
Chittendkn,  Dr.  John  F.  (Victoria  Institute,  Trinidad,  West  Indies),  through 

William  P.  Pierce,  U.  S.  Consul,  and  Department  of  State.     Two  soles  {Achirus 

lincatus  and  Azeria  n.  sp.).     25.537. 
Church,  F.  L.  (Shushan,  N.  Y.).     Alcoholic  specimen  of  six-legged  frog.    Purchase. 

24770. 
Claijiorne,  J.  II.  (Well  Springs,  Tenn.).     Manganese  ore.    24605. 
Clark,  .Iamks  J.   (Troy,  N.   Y.),  through  J.  M.  Francis  and    Hon.  Owen  Riley. 

Small  box  made  from  a  limb  of  the  tree  in  Scotland,  under  which  Sir  William 

Wallace  concealed  himself.    This  box  was  sent  to  Mr.  Clark  in  1818  by  a  weaver 

of  Paisley.     24883. 
Clark,  Miss  May  (U.  S.  Geological   Survey).     Fetish   (mole)  from   New  Mexico. 

Exchange.    24577. 
Clarke,  Prof.  F.  W.     (See  under  D.  A.  Bowman  and  Jacob  Snyder.) 
Clarke,  Prof.  J.  M.     (See  under  New  York  State  Museum.) 
CiAY,  Col.  Cecil  (Department  of  .lustice).     Five  specimens  of  woodland  caribou 

from  Newfoundland.     Purchase.     25140. 
Clay  WELL,  Robert  T.  (Morgantou,  N.  C).    Specimen  of  beryl  with  muscovit*  and 

tourmaline  in  <iuartz  from  Uourke  County,  and  a  specimen  of  transparent  almand- 

ite  from  Laurel  Garnet  mine,  near  Morgantou,  collected  by  Mr.  W.  S.  Yeates, 

of  the  U.  S.  Nati(»nal  Museum.     24952. 
Clork,  A.  .J.  ( Dulinsvillc,  Va. ).     Specimen  of  wheel-bug  ( Prionides  eristatus)  (24908) ; 

parjisitic  wasj)  (Ephialtes  irritator  Fab.).     (25014). 
Clousk,  Henry  (Pheb«',  T«'nn.).     Collection  of  ore.K  from  Union  County.     25147. 
CockkrklIm   Prof.  T.  D.  A.     (Institute  of  .lauiaica,  Kingstim,  Jamaica),   through 

Prof.  C.  V.  Riley.     Fourteen  si)ecie8  of  uiollusks.     2.58.38. 
Coffin,  Amory.     (See  under  Phn»uix  Iroji  Works.) 
CoHKN,  Robert.     (See  under  F.  ,).  Herell.) 
Coi.BrRN,  Dr.  (J.  F.   (Washington,    D.  C).     Tooth  of  extinct  shark,   Carcharodon 

mega  lotion .     250 1 3. 
CoLLETf,  T.  K.  (Savannah,  Ga.).     Hawk-moth  {Enyo  lugnhris  L.).     24968.  ^ 
Collins,  Mrs.  Mary  C.  (Fort  Yates,  N.  Dak.).     Twenty  specimens,  representing  7 

species  of  cretaceous  fossils  from  the  Montana  formation  near  Fort  Yates.  26050. 
CoNKLiN,  Mrs.  K.  (See  under  Smithsonian  Institution.  National  Zoological  Park). 
Connor,  Paul  D.  (Washington,  D.  C),  through  Mr.  George  C.  Maynard.     Model  of 

telcgrai)]i-pole,  cross-arm  and  insulators,  belonging  to  the  "Old  Time  Tele- 

grnplnTS  Collection.''    Loan.     25118. 
CooKK,  Dr.  Clinton  T.  (Salem,  Oregon).    Two  skins  of  Steller's  jay  {Cifanooitta 

HivUeH )  (])arents  of  eggs  )nirchase<i  for  oological  collection)  (24825) ;  set  of  eggs  of 

(Ujanociita  steUeri  (purchase)  (218.30) ;  handsome  nest  of  Cyanociita  ateUeriy  new  to 

the  follection  (gift)  (24981). 
C(K>KK,  Miss  J.  N.  (San  Diego,  Cal.).     Specimens  of  ostrea  from  the  west  coast  of 

Lower  California,  collected  by  Captain  George  D.  Porter.     25842. 
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Cooke,  Prof.  O.  F.  (Syracuse  University,  Syracuse,  New  York).  OnMci^or  consisting 
of  AimadiUidium  vulgare,  OylUticua  convexus,  (hiUcus  murariu8f  Parcellio  ratkkei 
from  Syracuse,  New  York ;  Metoponorthus  pruinasua  from  Provo,  Utah ;  PoroelHo 
Imvis,  Porcellio  acaber  from  Colfax;  PorcelUo  rathkei  fk'om  Chanmout,  New  York; 
Porcellio  seaber  from  Ocean  Grove,  New  Jersey ;  Pm^cellio  acaber  from  West  HaTen, 
Connecticut;  Porvsllio  scaber  fVom  Bloomington,  Illinois;  Porcellio  9pinaeom%9 
from  Goshen,  Connecticut,  and  7W€Aoitieu«j)u»t/{i(«  from  Niagara  Falls,  New  York. 
Exchange.     24982. 

CoPELAND,  C.  B.     (See  under  Interior  Departme^t.     U.  S.  Geological  Survey.) 

CoQUliXET,  D.  W.     (See  under  Department  of  Agriculture.) 

Cornell  University  (Ithaca,  N.  Y.),  through  Prof.  B.  G.  Wilder.  Alcoholic  speci- 
mens of  Amblyntoma  and  Nectums  from  the  Cayuga  Lake  Basiu.  Exchange. 
25647. 

Cory,  C.  B.  (Boston,  Mass.).  Skin  of  croco<lile-bird  {Pluvianu9  tt^yptiacus)  from 
Egypt.     Exchange.    25025. 

CossMANN,  M.  (Paris,  France).  Specimens  of  tertiary  fossils  from  the  Paris  Basin, 
France.    Exchange.    25442. 

CoULBOURN,  W.  R.  (Roanoke,  Va.).  Larva  of  rhinoceros-beetle  (Dyiiastes  (tfjrut). 
25123. 

Courier  Lithographing  Company  (Buffalo,  N.  Y.).    Lithograph.    25876. 

Cowan,  R.  L.  (Harrisburg,  Ark.).  Specimens  of  tripoii(f)  and  rottenstone  (f). 
24798. 

CowiE,  Prof.  James  (Kanopolis,  Kansas),  through  Prof.  Robert  Hay.  Rock*satt. 
25213. 

Cox,  Dr.  J.  C.  (Sydney,  New  South  Wales),  through  Charles  Hedley,  Australian  Mu- 
seum. Alcoholic  specimens  of  Ephippodonta  Macdougalli  Tate,  a  very  remarkable 
bivalve  mollusk  recently  described  from  Australia.    25843. 

Cox,  Mrs.  S.  S.  (Washington,  D.  C).  Memorial  vase  presented  to  Mrs.  Cox  by  the 
members  of  the  Life-Saving  Service  of  the  United  States,  in  commemoration  of 
the  services  of  the  late  Hon.  S.  S.  Cox.    25475. 

Crawford,  Hon.  J.  M.  (Consul-Goneral,  St.  Petersburg,  Russia).  (See  under  George 
F.  Kunz.) 

Cresson,  Dr.  H.  T.     (See  under  Mrs.  B.  1).  Spenser.) 

Crevecoeur,  F.  F.  (Onaga,  Kans.).    Twenty-six  species  of  insects.    25028. 

Crissey,  Dr.  Sardis  L.  (Washington,  D.  C).  Red  paint  produced  by  bnming 
nodules  found  in  phosphate  beds  in  Florida.    25078. 

CR08BY,  F.  W.  (Washington,  D.  C).  Ores  from  California,  Colorado,  Mexico,  New 
Mexico,  Arizona,  and  Neva<la  (25272);  cullection  consisting  of  126  chalcedonic 
implements,  chips,  and  fragments  of  pottery  found  on  the  north  bank  of  Anclote 
River,  Hillsborough  County,  Florida  (25644).     (See  under  Dr.  H.  W.  Gould.) 

Crosby,  Prof.  W.  O.  (Boston,  Mass.).  Nickle  ore  from  Ontario  and  New  Brunswick, 
Canada.     Exchange.    25623. 

CR088,  Prof.  Charles  R.  (Massachusetts  Institute  of  Technology,  Boston,  Mass.). 
Heliotype  printing  Him,  with  impression;  7  collographic  specimens,  and  2  wood- 
burytype  specimens.     25383. 

Crosscup  &  West  (Philadelphia,  Pa.).  Twenty-one  specimens  of  work  done  by 
the  new  '*  Ives  Process."     25486. 

CrLiN,  Stewart  (Pliiljidelphia,  Pa.).  Chinese  game  of  Chong-un-ch'an  (25539);  7 
photographs  illustrating  religious  objects  (25809). 

Cunningham,  B.  L.  (Fort  Klamath,  Oregon),  through  Captain  Charles  E.  Bendire. 
Three  birds'  skins.     25820. 

Cunningham,  C.  W.  (Santa  Clara,  Cuba),  through  Interior  Department,  United 
States  Geological  Survey.     Sample  of  crude  petroleum.     24580. 

Dahl,  F.  O.  (Libby,  Mont.).  Stone  implement  found  near  Libby  Creek.  Exchange. 
25432. 
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Dall,  William  H.  (U.  S.  Geological  Survey).  Ten  specimeiiB  of  moUoBka  from 
Baddeck,  Cape  Breton  Island,  Nova  Scotia  (gift)  (24535) ;  6  volumes  containing 
331  photographs,  representing  ethnological  objects  and  celebrated  men,  Hindoo 
'^Kookry/'  2  carrying-bands,  and  a  sacred  drum  made  of  skulls  (gift)  (25241); 
daguerreotype  of  Rev.  Charles  H.  A.  Dall,  of  Harvard  College  (deposit)  (25317) ; 
alcoholic  and  dry  shells  from  Monterey,  and  fossils  from  Santa  Barbara,  Cali- 
fornia, cranium  of  sea-gull  (Sterna  f/uixima)  from  Monterey,  sertnlarians  from 
Port  Harford  and  Monterey,  and  specimens  of  Pollice^  from  the  same  locality 
(gift)  (25846).     (See  under  Mrs.  Wyard.) 

Daniel,  Miss  Irknb  (Fort  Bennett,  S.  Dak.),  through  Prof.  O.  T.  Mason  ai^d  Dr.  Z. 
O.  Daniel.  Teeth  and  ornaments  obtained  firom  the  burial-place  of  a  Sioux  In- 
dian.   24665. 

Daniel,  Dr.  Z.  T.  (Cheyenne  River  Agency,  Fort  Bennett,  S.  Dak.).  Si>ecim.en  of 
hawk-moth  (Haemaria  difflnis  Bd.)  (24623);  fragment  of  a  quartzite  leaf-shaped 
implement,  7  flint  and  chalcedony  scrapers,  6  broken  arrow  and  spear-heads  from 
an  ancient  Indian  village  site  near  Fort  Bennett,  20  chalcedonic  concretions,  and 
10  fragments  of  water-worn  chalcedony  from  the  banks  of  Lake  Eobb  (24653) ; 
scraper  ( f)  from  the  ruins  of  a  Ree  village,  at  Cheyenne  River  Agency  (24664) ;  3 
scrapers  and  2  fragments  of  arrow  or  spear-heads  from  an  ancient  Ree  village 
(24731);  95  archaDological  objects,  consisting  of  rude  chipped  implements,  scrap- 
ers, arrow  and  spear-heads,  fragments  of  a  catlinite  pipe,  fragments  of  pottery 
and  other  articles  from  an  ancient  Indian  village  site  near  Fort  Bennett,  also  2 
pieces  of  large  leaf-shaped  implement,  and  a  pin-shaped  object  of  stone  from 
the  same  locality  (24756) ;  pipe  made  by  '^Afraid  of  Nothing,'^  an  Indian  belong- 
ing to  the  Sioux  tribe,  and  a  pipe  pouch  made  by  an  Indian  of  the  same  tribe 
(^083);  moccasin-shaped  stone  (25134);  7  plum  seeds  '^Kausu,''  used  by  the 
Sioux  Indians  for  gambling  purposes,  and  a  ration  ticket  of  *'  Banged-in-the- 
Eye"  (25273) ;  lock  of  hair  cut  from  the  heail  of  *'  Yellow  Thigh  and  Red  Star," 
a  Yankton  Sioux  Indian,  and  a  participant  in  the  Custer  battle  (25372) ;  cut  pin, 
whetstone,  fragments  of  leather,  betul-work,  and  other  articles  found  In  the 
debris  of  a  camp  of  "Big  Foot's"  people  (25449);  wooden  soup-spoon  belonging 
to  the  Piegan  Indians  (25559);  moccasin-shaped  stone  of  natural  formation 
found  by  a  Blackfeet  Indian  on  Two  Medicinal  C^eek  (25834).  (See  under  Miss 
Irene  S.  Daniel.) 

Dart,  Dr.  Richard  (Brackett^ville,  Tex.).  Snake  skin  from  near  the  Las  Moras 
River.    24906. 

Davidson,  A.  (Los  Angeles,  Cal.).  Specimens  of  diptera  parasite  on  spiders'  eggs, 
belonging  to  the  family  Oscinidai  {Hippelaten  n.  sp.  f).    25246. 

Davis,  Britton  (Carralitos,  Chihuahua,  Mexico).  Specimen  of  the  rare  Heterodon 
keiinerlyi.    24878. 

Davis,  James.     (See  under  R.  W.  Brown.) 

Davies,  M.  W.  (Newport,  Oregon).  Specimen  of  spider,  Epeira  in»ulari8  Hentz. 
24972. 

Delaney,  James  M.  (Rochester,  N.  Y.).  Series  of  spines  of  7  species  of  echinoderms, 
and  a  scries  of  Hpecimcns  representing  about  12  species  of  Hydromeduso},    24749. 

Demckek,  Robert  (New  York  City).  Twenty-one  minerals  from  Hoboken,  N.  J. 
(24859);  minerals  (25758).     Exchange. 

De  Saussure,  Prof.  H.  (Museum  of  Natural  Historj',  Geneva,  Switzerland).  Sixty 
species  of  named  orthopt<»ra.    25271. 

De  Struve,  Mr.  Charles  (Russian  Legation,  Washington,  D.  C).  Thirty-nine 
sheets  of  ethnological  portraits  of  the  inhabitants  of  Russia.    25447. 

Denton,  Sherman  F.  (U.  S.  Fish  Commission).    Specimen  of  bat,  Adelanycteris 
fuscuiff  in  flesh  (24557) ;  skin  of  white-bellied  sea  eagle  {Haliaetus  leucogaster)  or 
allied  species  from  Queensland,  Australia  (25352). 

Depde,  Robert   (Middagh%  Pa.),  through  Dr.  D.  H.  Hazeu.     Stone  imvlemew^ 
picked  up  in  a  plow-furrow  on  the  banks  of  the  Delavf«x^^vN«t.    ^LNa^Si. 
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Dickinson,  Thomas  A.     (See  under  Worcester  Society  of  Antiquitj'.) 

DiETZy  Ottomar  (New  York  City).  Seventeen  species  of  North  American  coleoptera. 
25491. 

DiLLER,  Prof.  J.  S.     (See  under  Interior  Department.     IJ.  S.  Geological  Survey.) 

Dodge,  Mrs.  Charles,  jr.  (San  Carlos,  Arizona).    Large  basket  made  by  Chilchuana, 
an  Apache  Indian  chief,  the  largest  basket  ever  made  by  the  Apache  tribe.     Pur 
chase.    25088. 

Dodge,  Col.  Richard  I.,  U.  S.  Army  (Sackett's  Harbor,  New  York).  Four  speci- 
mens representing  2  species  of  horse-fly  {Gathophilun  equi  Fab.),  and  a  wasp, 
Pelecintis  polycerator,     24845. 

Dole  Brothers  (Boston,  Mass.).  Four-inch  cube  o  f  granite  from  A.  F.  Eells'  quarry 
at  Bucks  Harbor,  Maine.     25430. 

Donaldson,  Thomas  (Philadelphia,  Pa.).  Seven  polished  specimens  and  a  cut 
stone  of  turquoise  from  Los  Cerillos,  New  Mexico.     Deposit.     24602. 

DoRSBY,  Mrs.  W.  P.  (Silver  City,  N.  Mex.).     Three  arrow  or  spear-heads.     24815. 

Drake,  C.  F.  (Weiser,  Idaho).  Ore  from  the  Copper  Key  Mine,  Seven  Devib;  Min- 
ing District,  Washington  County.    25081. 

DuFOUR,  Dr.  (Riverdale,  Md.).     Sharp-shinned  hawk  {Accipiter  velox).     25168. 

DlTFOUR,  Dr.  J.  R.  (Washington,  D.  C).  Skin  of  brown  pelican  {Pelecanul  fm9cu9) 
from  Navassa,  West  Indies.     25698. 

DuGKS,  Prof.  A.  (Guanajuato,  Mexico).  Specimens  of  reptiles  comprising  Eutainia 
flavilahris  Cope,  Eutainia  inaignlarum  Cope,  Spea  multiplicata  Cope,  and  Lepto- 
dactyluB  microtis  Cope;  radiates,  crustaceans  and  worms;  shells,  comprising  speci- 
mens of  Cerithium  maculosum  Kierer,  W.  C.  Mexico,  Mytilus  hamatua  Say,  and 
Helix  anpersa  Linn.,  from  Chapultepec;  birds'  skins  comprising  specimens  of 
Picolates  leuoogasteVy  Ijf^ihuza  parda  Vera  i^r\\z=Syrniuni  riri/arum  Cassin,  Gallina 
del  tMOflff  (Perdicide)  Vera  Ctuz= Den drortyx  and  Macrurun  (Jurdine  &  Shelby); 
mammals,  fishes^  consisting  of  Churacodon  ferrugineuSy  Characodon  variaiu;  Hud- 
aoniun  altus^  Zophendum  ausiralCy  Acara  sp.,  and  Lampetra  upadicea;  specimens  of 
plants  and  insects  (24727);  skin  of  orange-crowned  warbler  Helminthophila 
celata  (25736);  four  specimens  of  Folybia  parrula  (25780). 

Dumble,  E.  T.     (See  under  Interior  Department.     U.  S.  Geological  Survey.) 

DrNTON,  Capt.  J.  J.     (See  under  Treasury  Department.    U.  S.  Life-Saving  Service.) 

DiTROCK,  P.  H.  (General  manager  of  the  Pecos  Red  Sandstone  Company,  Pectw, 
Texas).    Two  four-inch  cubes  of  red  sandstone.    2.5390. 

^akins,  L.  G.  (IJ.  S.  Geological  Survey).  Specimen  of  native  gold  in  quartz  from 
Potomac  Mine,  Montgomery  County,  Maryland  (24809);  gadolinite  from  Uano 
County,  Texas.     24989. 

Eaton,  Miss  Lucy  C.  (Truro,  Nova  Scotia).  Cocoons  of  moth,  Tinea  pellionclla  L., 
and  a  specimen  of  the  work  of  the  insect.     25732. 

Edwards,  Dr.  A.  M.  (Newark,  N.  J.).     Specimen  of  diatomaceous  earth.     25511, 

Edwards,  Vinal  N.  (Wood's  Holl,  Mass.).  Specimen  of  American  scoter  {Oidemia 
americana).     25531. 

Eells,  a.  F.     (See  under  Dole  Brothers.) 

Eglfston,  Prof.  Thomas  (School  of  Minen,  Colnmbia  College,  New  York  City). 
Twenty  specimens  of  minerals  from  various  localities.     Exchange.     25456. 

Eichiiokk,  Dr.  William  (Stra^ssburg,  (Jermany).  Typical  specimens,  representing 
100  species  of  North  American  and  exotic  Svolytida',  all  new  to  the  collection. 
Exchange.     25498. 

Eldon,  Ciiaklks  H.  (Williamsport,  Pa.).     Photograph  of  mounted  •animals.    253Q3. 

Elkington  *fc  Company  (London,  S.  W.,  England).  Electrotype  reproduction  of 
Tycho-Hache's  quadrant.     I*urchase.     24X1*5. 

Elkins,  Richard  (Halliehurst,  Elkins,  W.  Va.).  Specinien  of  albino  chipmunk 
{TamioH  8triatuf()  in  the  tlesli.     2577(). 

Elson,  a.  W.,  &  Company  (Boston,  Mass.).  8et  of  illustrations  of  **  Photogravure 
Gilbo."    Purchase.     25284. 
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Emmons,  Lieut.  Gboroe  F.,  U.  S.  N.  (Sitka,  Ala«ka).     Fish-knife.    25560. 
Emmons,  Hamilton  (Leipsic,  Germauy).    Photographic  views  in  Egypt,  collected 

by  Mr.  S.  R.  Koehler,  U.  S.  National  Museum.    25347. 
Endlich,  Dr. F.  M.  (Ouray,  Colo.).    Specimens  of  pyrargyrite  in  quartz,  polybasite 

from  Yankee  Boy  Mine,  and  alaskite  from  the  Alaska  Mine,  Poughkeepsie 

Gulch,  collected  by  Prof.  S.  L.  Penfield,  of  the  U.  S.  Geological  Survey.    24772. 
Engel,  Louis  (New  York  City).    Collection  of  Ute  and  Arapahoe  Indian  object*, 

cowboy  costumes.  Mormon  photographs,  and  photographs  illustrating  the  cattle 

industry.*    Purchase.     24548. 
Engineering  News  (New  York  City),  througli  A.  M.  Wellington.     Complete  set  of 

samples  of  ramie  and  cloth  made  from  the  same.    25353. 
Engle,  Horace  M.  (Roanoke,  Va.).    Specimen  of  scorodite.    25728. 
English,  George  L.,  &  Co.  (New  York  City).     Specimens  of  calcite  paramorph 

after  aragonite,  minium,  hauerite,  3  jade  cameos,  cut  specimen  of  beryllonit<e 

and  cut  specimen  of  sphene.     24760.     Exchange. 
Epstein,  Justus  (Rea<ling,  Pa.).    Copy  of  the  Hebrew  Pentateuch  in  manuscript, 

with  cloaks  and  pointer.    Deposit.    25602. 
EvANSViLLE  Pressed  Brick  Company  (Evansville,  Ind.).    Two  vitrified  paving- 
bricks.    25854. 
EvERKiT,  F.  M.  (Washington,  I).  C).     Carib  stone  hatchet  from  the  Island  of 

Navassa  (deposit)  (24648) ;  eggs  of  Fregata  aquilay  Sida  aulttf  AnoUtt  stoliduSy  Sterna 

an<jpthciu8f  Columba  leucocephala  from  the  same  locality  (gift)  (25328). 
Evermann,  Prof.  B.  W.  (U.  S.  Fish  Commission).     Two  pieces  of  fossil  wootl  from 

near  Galveston,  Tex.;  2  specimens  of  Anabrun  simplex  Hald.,  collected  at  Mis- 
soula, Mont.    25327.     (See  under  Fish  Commission,  U.  S.) 
•Fairchild,  Prof.  H.  L.     (See  under  Otis  and  Gorsline.) 
Fagan,  Thomas  C.  (Washington,  I).  C),  through  Barton  A.  Bean.     Specimen  of 

sphinx-moth  (Amphion  nensu^  Fab.).     25752. 
Farmer,  A.  M.  (Amoskeag,  N.  H.).     Human  skull,  pelvis,  base  of  spine,  four  Ieg« 

bones,  and  two  arm-bones.     25329. 
Farxham,  a.  B.  (Benniug,  D.  C-.).     Adult  opossum  au<l  thirt<*eu  young,  Didelphys 

mamupialiSy  in  flesh.     Purchase.     24781. 
Farrington,  Dr.  O.  C.  (New  Haven.  Conn.).     Geological  material  from  Guilford 

(24581);  specimen   of  gneiss   containing  chrysoberyl,  garnet,  and   iolite  from 

Guilford  and  Haddam  (24639).     Exchange. 
Ferguson,  William  T.  (Washington,  D.  C).   Spider  (Eperia  insniaris  Hentz).   24979. 
Ferriss,  James  H.  (Joliet,  111.).     Shells  from  Kansas  an<l  Illinois.    24632. 
Ferry,  Mrs.  C.  M.  (Oneida,  N.  Y.).     Sample  of  small-eared  calico  variety  of  popcorn. 


Fewkes,  Dr.  J.  Walter.  (See  under  Hemen  way  Southwestern  Archieological  £xpe^ 
dition,  and  Mrs.  Mary  Hemen  way.) 

FiCK,  G.  A.  (Baltimore,  Md.).     Pigeon  in  the  flesh.     24733. 

FiGGiNS,  J.  D.  (Washington,  D.  C).  Collection  of  reptiles  and  batrachians  chiefly 
from  the  District  of  Columbia  (24800) ;  3  snakes.  Cyclopia  mstivuSf  Carphopkxops 
amaintSy  Baacanion  constrictor y  and  a  salamander,  Spelerpea  guttolineatna  (24955). 

Fillkttk,  Lieut.  F.  G.,  U.  S.  Navy  (Washington,  D.  C).  Cane  of  palm-wood,  gold 
inount4;d,  with  tusk  of  wild  boar  as  handle ;  presented  to  Mr.  Fillette  by  His 
Majesty  Kalakaua,  King  of  the  Hawaiian  Islands  (deposit)  (24660);  7  pictures 
illustrating  the  Chinese  idea  of  the  war  in  Tonkin,  and  a  show-bill,  ''Chiarinis 
Show  in  China"  (gift)  (24739;. 

First  Japanese  Trading  Company  (New  York  City).  Bronze  and  4  pottery  flgures. 
Purchase.    25880. 

Fisii  Commission,  U.  S. 
(Through  Col.  McDonald,  Commissioner,  and  Prof.  Edward  Linton):  Specimo«>' 
of  avian  entozoa  from  Yellowstone  Park  (24842). 
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Fish  Commission,  IT.  S. — C'ontinue<l. 
(Through  Col.  McDonald):  Fishes  for  skeletons,  includiog  carp  {CjfprinHt  oarpio) 
toad-fish  (fiatrachus  tau),  file-fiKh  {Alutera  schoepffi),  spot  (Lio»iamus  xantkMrms) 
sailor's  choice  {Pomadtuys  fulromaculatus),  California  salmon  (OneharhymchMi 
chouicha),  stnd  liuveitna  temminchii  (24959);  collection  of  reptiles  and  batraohiani 
made  by  Prof.  B.  W.  Evcrmann  in  Montana  and  Wyoming  in  1891  (25022) ;  IC 
specimens  of  fislies,  conqirising  Seiranus  atrariuSf  Menticirrus  nehuIo9us,  Cynos- 
Hon  regale,  Clupea  harengus,  Merlncius  hiliveari8,  Phgna  chuss,  Lopkopsetta  macH- 
latUy  Eaox  Jncius,  Coitus  ovtodecimspinosna  and  Pomojis  (25055);  plants  from 
Alaska  collected  by  the  steamer  Albatross  dnring  the  cruises  of  1889  and  1890 
(25079) ;  plants  from  the  Galapagos  Islands,  obtained  during  the  craise  of  the 
Albatross  under  the  direction  of  Prof.  Alexander  Agassiz  (2508O);  Bpecimens  of 
nuts  and  orehila  from  the  Galaiiagos  Islands,  collected  by  the  steamer  Alhairon 
during  the  cruise  of  January  to  April,  1891,  under  the  direction  of  Prof.  Alex- 
ander Agiissiz  (25084);  fishes  consisting  of  Micropterus  dolomieu,  Lampris  Imna, 
FhyciSj  Brosmius  brosmey  Pleuronectes  americanus,  Pollackius  carboHariuSf  CoUtu 
octodecimspifiosus,  and  a  turtle,  Aspidonectes  spinifer  (25121) ;  birds' skins  from  the 
Galapagos  Islands  and  Alaska,  collected  by  Mr.  C.  H.  Townsend,  naturalist  of 
the  Fish  Commission  steamer  Albatross;  skin  of  coast  fox,  Vrocyon  virginianus 
litt&ralis  from  -Santa  Rosa  Island,  (California,  and  birds'  eggs  from  Alaska,  also 
collected  by  Mr.  Townsend  (25154) ;  birds,  rocks,  lizard,  insects,  birds'  skeletons, 
birds'  nests,  collected  during  the  southern  cruise  of  the  steamer  Alhatrons  be- 
tween January  and  April,  1891,  under  the  direction  of  Prof.  Alexander  Agassiz, 
comprising  the  following  specimens: 

Birds:  Chatham  Island.  Nesomemus  molanot is  iUmhly  Dendroica  aureola  Gould, 
Geospiza  fortis  Gould,  Ge-ospiza  fuliginosa  (tould,  Camarhynchus  prosthemcltu 
8cl.  and  Salv.,  Myiarchus  magtiirosfris  Gray,*  Pyrocephalus  mtnmiM  Ridg. 
Charles  Island.  Dendroica  aureola  Gould,  Geospiza  fuliginosa  Gould,  and 
Pyrocephalus  manus  Gould. 
Rocks  from  Chatham  Island,   (inlapagos   (east  side),   Malpelo   Island,    Cocos 

Island,  Duncan  Island,  and  Panama  reef. 
Lizard :  Amblyrhynchus  cristatus. 

Birds'  skeletons:   Skeleton  of  Creagus  furcatus  from  Malpelo  Island,    and  of 
Oceanodroma  melania  from  the  Gulf  of  (■alifurnia. 
I  Birds'  nests:    Nest  of    Geospiza  from   Charles  Island,  and  one  from  Duncan 

Island. 
Order  orthoptera.      Specimen  of    a  large  locusiid   belonging  to  the  genus 

Mcroncidius. 
Order  homoptera.     Two  specimens  of  a  Cica<la,  genus  Tibicenf 
Order  scorpionida'.     S)>ecimen  of  OntruruM  sp.  Galapagos  Islands. 
Order  coleoptera.      Calosoma    galapagoum    Hope.      Chatham  Island,   seven 
specimens;    Charles  Island,  nine  s]>ecimens.     Dermestes    oamivorus    Fabr. 
(Miatham  Island,  specimen  of  our  well-known  species.    Passalus  sp.     Chat- 
ham Island,  one  specimen. 
Order    le])idoptera.      AgranUs    vanilla'.   L.  var.  galapagensis  Holl.     Chatham 
Island,  two  specimens;   (*harles  Island,  three  specimens;  Duncan  Island, 
one  specimen.     CaUidryan  eubulc.    Chath.im  Island,  one  specimen;  Charles 
Island,  four  specimens.    Z,i/r<iiiasp.    Chatham  Island,  two  sjieoimens.    Aello- 
pos  titan  Cram.     Chatham  Island,  one  specimen.     Deilephila  lineata  Fab. 
Charles  Island,  one  specimen.     Proto parce  %\!t.    Chatham  Island,  one  speci- 
men.    Eudanius  sp.     Chatham  'Island,   three  specimens;    Duncan  Island, 
two  specimens.     Kudamus  sp.     Chatham   Island,  one  specimen.     UtethH9a 
ornatrix.     Chatham   Island,  one  specimen;  Charles  Island,' two  specimens. 


t 


*  See  Proceedings  of  the  National  Museum,  Vol.  xii.  No.  767,  1889,  page  113  in 
♦ext. 
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Casinia  sp.    Chatham  Island,  one  specimen.     MelipotM  sp.    Duncan  Island, 
three  specimens;  Chatham  Island, six  specimens;  Charles  Island,  two  speci- 
mens.   Sohinia  B\y,    Charles  Island,  one  specimen.    /S[pAtfi^u2e«  spf  (larva). 
Charles  Island,  five  specimens;  Chatham  Island,   one  specimen;  Charles 
Island,  seven  specimens.    Noctuid  sp.  f  (larva).    Charles  Island,  in  num- 
hers.    Getmetrid  sp.  f  (larva).    Chatham  Island,  four  specimens. 
Order  orthoptera.     Gryllua  sp:    Charles  Island,  one  specimen.    Sckistooerca 
melanocera   Stal.    Charles  Island^  seven  specimens;  Indefatigable  Island, 
one  ispecimen.    Schistocerca  sp.    Chatham  Island,  four  specimens.    Schisto- 
cerca  sp.   (larva).      Chatham  Island,  four  specimens;  Charles  Island,  six 
specimens.     TrimerotraptM  placida  (f)   Hal.     Chatham  Island,  fonr  speci- 
mens ;  Charles  Island,  two  specimens. 
Order  hemiptera.    Pentatomid  (larva).    Chatham  Island  twenty-three  speci- 
mens. 
Order  hymenoptera.     Xylocopa  sp.     ChatJiam  Island,  one  specimen;  Charles 

Island,  two  specimens. 
Order  arane».    '  Epdra  cooksonii   Butler.      Chatham    Island,  one    hundred 
specimens ;  Charles  Island,  twenty  specimens;  Indefatigable  Island,  fonr 
specimens.     Gasteraoaniha  inaularis  Thorell.     Chatham  Island,  three  speci- 
mens;  Indefatigable  Island,   four    specimens.      Scolopendra   galapagoenais 
Boll.     Chatham  Island,  one  specimen  (25157);  4  photographs  of  Alaskan 
Indians  and  their  houses  (25162) ;  fishes  consisting  of  Citharichthyg  8ordidvs, 
Paralichihys    calif ornicus,   Pleuronectes  stellatuSf  Paettichthys   m^lanoatictus, 
Sebastichthys  auriculatuSy  Ophiodon  elongatuSj  liaia  oceUata,  and  Batrachus  tau 
(25193) ;  7  specimens  of  fishes  comprising  Pleuronectes  am^ricanuSy  Uoccus 
chryaopSy  Roncador  stearnsi,  Pleuronectes  stellatus,   Ophiodon   elongaius,  and 
Oncorhynchus  chonicha   (25370);  955   specimens,  representing  15  species  of 
fishes,  including  Lenciscus  gillie  ^  new  species  collected  in  Montana  and 
Wyoming  during  the  summer  of  1891,  by  a  Fish  Commission  party   uuder 
the  direction  of  Prof.  B.  W.  Evermann  (25434*);  alcoholic  specimens  repre- 
senting three  species  of  lizzards  from  Cozumel  Island,   ofif  the  coast  of 
Central  America  obtained  by  the  Steamer  Albatross^  and  alcoholic  specimens 
of  shells  from  Cozumel  Island,  collect'ed  in  1885  (25445);  tarpon  and  bastard 
logger-head  turtle  (25494);  collection  of  crustaceans  made  chiedy  in  the 
North  Pacific  Ocean  by  the  steamer  Albatross  during  the  past  three  or  fonr 
years  (25547) ;  7  specimens  of  fishes  consisting  of  Lutjanus  blackfordif  HapUn- 
donolus  grunnienSy  Pomadasys  virginicus,  Epinephelus  moriOf  Ictiobus  bubalus, 
and  Stoasodon  narinari  (25570) ;  cmstaceans  collected  at  different  times  by 
the  Fish  Commission  vessels  on  the  Atlantic  and  Pacific  coasts  (25650) ;  117 
birds'  skins  from  the  Galapagos  Islands,  collected  in  March  and  April  of 
1891  by  the  steamer  AlbairosSy  under  the  direction  of  Mr.  C.  H.  Townsend; 
skin  and  skull  of  brown  bear,  shot  at  Port  Moller,  by  Mr.  Townsend,  dur- 
ing the  summer  of  1890  (25708). 
Through  Mr.  Richard  Kathbun,  acting  commissioner:  Small  collection  of  crnsta- 
ceans,  consisting  of  Mithrax  (Nemausa)  spinipes  (Bell),  Mithrax  sp.  ii,j  Perioer a 
sp.  n.   Pericera  comuia  cwlata  (A.  M.  Edw.).,  Libiniasp.  n.,  Libinia  emargiuaia 
Leach,  Libinia  dubia  M.  Edw.,  Eupagurus  splendescens  (Owen),  obtained  chiefly 
from  the  dredgings  of  the  steamer  Albatross  in  the  Pacific  Ocean,  but  Inclnding 
a  few  specimens  from  the  Atlantic  Ocean  (24754). 
Through  Prof.  B.  W.  Evermann :  Collection  of  reptiles  and  batrachians  from  Mis- 
souri and  Texas,  obtained  by  him  during  the  fall  of  1891,  and  deposited  in  the 
museum  (25311).     (See  nnder  H.  P.  Thompson.) 


*A  report  on  these  fishes  will  1>e  published  in  the  Fish  Commission  Balletiw. 
report  has  been  recently  submitted  to  Congress  by  Pxoi.'^'^vra^^xis^. 
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F18HEK;  Dr.  A.  K.     (See  under  Fred.  Fowler.) 

FiSHKR,  Dr.  H.  I.  (Lebanon,  Ohio).  Chain-link,  supposed  to  have  been  broken  b; 
lightning.     25815. 

Fitzgerald.  J.  C.  (Greenville,  S.  C).    Jointed  or  glass  snake.    Purchase.     25484. 

Fleming,  J.  W.  (Silver  City,  N.  Mex.),  through  G.  P.  Merrill,  U.  S.  National  Museam 
Rubbing-stone  for  dressing  hides,  from  Thompson  County .    25308. 

Florida  Puosphate  Company  (Phosphoria,  Fla.),  through  W.  S.  Warner.  Sample 
of  phosphate  rock  from  various  localities  in  Florida.     24676. 

FooTE,  A.  E.  (Philadelphia,  Pa.)  Specimen  of  meteoric  iron  and  meteoric  iroi 
altered  to  limonite  from  Cafion  Diablo,  Arizona  (purchase)  (24751) ;  specimen  o 
anglesite  and  one  of  matlockite  from  Cromford,  Derbyshire,  England  (ex 
change)  (25203);  two  specimens  of  calcite  from  (ruanajuato,  Mexico  (purchaae 
(24205). 

Ford,  Hon.  J.  C.    (See  under  Kingston  Exposition,  Bahama  Court.) 
c  Forest  and  Stream  Publishing  Company  (New  York  City).    Head  and  tail  of  At 

lantic  salmon  (Salmo  salar)  from  the  mouth  of  the  Cabbassaconite  River.  Sen 
to  the  company  by  Mr.  John  T.  Richards,  of  Gardiner,  Maine.  25170.  (Sei 
under  V.  L.  Tiphaine.) 

FoRRER,  R.  (Strassburg,  Germany).  Specimens  of  Arentine  pottery  and  Coptic 
cloth.    Purchase.    24690. 

Forrester,  Robert  (Scotield,  Utah).  Specimens  of  pectolite  pseudomorph  aftei 
leucite;  pectolite  and  aragonite  (satin  spar),  ores  and  other  material  frou 
Utah  (24611);  specimens  of  wurtzillite  (25324). 

FosDiCK,  Charles  R.  (Washington,  D.  C).    Starfish  with  nine  rays.    25094. 

Fowler,  Fred.  (Fort  Huachuca,  Ariz.),  through  Dr.  A.  K.  Fisher.  Nest  and  2  eggi 
of  vermilion  flycatcher  (Pyrocephalus  rubineus  mexicanus).    25726. 

Fox,  William  J.  (Academy  of  Natural  Sciences,  Philadelphia,  Pa.),  through  Prof 
C.  V.  Riley,  thirty-three  specimens,  re])re8entiug  20  species  of  North  Ainericai 
aculeate  hymenoptera,  mostly  new  to  the  collection  (gift)  (24873) ;  2  specimeni 
of  Calliopsus  ahdominalifi  Cones,  and  a  type  specimen  of  MUcophus  americanm 
;,  Fox,  new  to  the  collection  (gift)  (25361);  collection  of  aculeate  hymenoptera 

'  consisting  of  about  4,000  specimens  (including  typesof  25  species  of  Fox),  aD4 

100  exotic  species  (purchase)  (25769). 

Francis,  Joseph  (Minneapolis,  Minn.).     Silver  medal  presented  to.hhu  in  1867  V 
\  the  citizens  of  Fluenen,  Lake  Lucerne,  Switzerland.     25281. 

I  Francis,  J.  M.     (See  under  James  J.  Clark.) 

Frost,  L.  L.  (Susanville,  Cal.).  One  hundred  and  sixty-five  small  rude  implementi 
arrow  and  spear-heads,  principally  of  obsidian ;  small  pebble  with  groove,  prol 
ably  used  as  a  line-sinker;  and  a  polished  sttme  object.    25252. 

FOLTON,  Hugh  (London,  P^ngland).  Specimens  of  VoJuia  auHca  L.,  from  the  Indc 
Pacific  Ocean.     Exchange.     24697. 

Gaffield,  Thomas  (Boston,  Mass.).     Collection  of  ])hoiographs.    25382. 

Garman,  Prof.  S.     (See  under  Museum  of  Comparative  Zoology,  Cambridge,  Maaa. 

Garner,  Jesse  (Washington,  D.  C).     Screech  owl  (Megascops  Mio).    25215. 

Garner,  K.  L.  (Salem,  Va.).  Two  specimens  of  shurk-itilot  (Echeneis  naucraiet)  fron 
Wrightsville  Sound,  North  Carolina  (24625);  Cypress  roots  and  knees  (24700) 
three  teeth  of  shark,  Lamna  cuspidnta;  tooth  of  shark,  HemiprUtis  aerra;  hon 
supposed  to  belong  to  Virginia  deer,  Cariacus  virginianuH;  and  bos  of  some  un 
known  species  from  the  phosphate  bed  on  Ashley  River,  South  Carolina  (25124), 
(See  under  J.  H.  Williams.) 

Gatschkt,  a.  S.  (Bureau  of  p]thnology).  Specimens  of  Indian  food  collected  ii 
1877  from  the  Klamath  Indians  (24702);  wi nno wing-basket,  i^AopIo^A,  made  in 
1877  by  an  Indian  belonging  to  Klamath  Reservation,  southwest  Oregon  (25071). 

Geisler,  Bruno  (Konig.  Fuss-Gendarme,  Laurahiitte,  Ober-Schleaien,  Germany). 
Skins  of  5  specimens  of  New  Guinea  mammals,  and  a  akull  of  Sua  nigcr;  29  apec' 
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imens,  representing  7  species  of  Birds  of  Paradise  from  New  Guinea.    Purchase. 
25869. 

Geological  Survey  of  Canada  (Ottawa,  Canada),  through  Henry  M.  Ami.  Black- 
nosed  dace  {lihinichthys  atronasus)  from  the  cave  and  Hot  Springs  at  Banff,  in 
the  National  Park  of  Canada,  Rocky  Mouutaius.    25236. 

Griffin,  John  C.  (Ford's  Depot,  Va.).  Eighteen  leaf-shaped  implements,  and  90  ar- 
row and  spear- heads,  mostly  of  quartzite,  from  an  ancient  Indian  village  site  on 
Mill  Quarter  Estate,  Amelia  County.    24757. 

GiBBES,  Prof.  Lewis  R.  (Charleston,  South  Carolina).  Four  specimens  of  Pano- 
peua  wiirdeniannii  Gibhes  (types)  from  Florida.    24977. 

GiDDiN(iS,  Miss  Bertha  S.  (Mills  College,  Cal.),  through  Prof.  Josiah  K^ep.  Wa- 
ter-color sketches  of  6  species  of  Califomiau  nudibranchs.    24858. 

GiDDiNOS,  Charles  F.  (Washington,  D.  C).  Nest  of  hornet  ( Fespa  macuiatu  X.), 
25000. 

GiGLiOLi,  Prof.  Henry  H.    (See  under  Royal  Zoological  Museum,  Florence,  Italy.) 

Gilbert,  Prof.  Charles  H.    (See  under  William  Millmore.) 

GoLSON,  Edward  S.  (South  Saginaw,  Mich.).  Silurian  corals  from  the  drift  near 
Saginaw  (25061) ;  10  chipped  disc  and  rude  implements  (25360). 

Good,  Rev.  A.  C.  (Gaboon,  West  Africa).  Collection  of  objects  illustrating  the  life 
and  manners  of  the  Fang  tribe,  and  a  number  of  musical  instruments.  Pur- 
chaae.    25654. 

GOODE,  Dr.  G.  Brown  (Assistant  Secretary  Smithsonian  Institution,  in  charge  of 
National  Museum).  One  number  of  the  Analectic  Magazine  for  July,  1819,  with 
two  illustrations  (25676);  mezzotint  by  Peter  Pelham,  and  an  engraving  by 
T.  D.  Booth  (25685);  6  parchments  containbig  Jewish  marriage  contracts  and  lit- 
urgies (^5771) ;  engraved  copper  plate  **  Port  of  Raph.  Morghen, '  by  Cinelli,  and 
an  impression  made  from  the  plate  (25848).  (See  under  Smithsonian  Institution. 
U.  S.  National  Museum.) 

Gould,  Dr.  H.  W.  (San  Diego,  Cal.).  Four  specimens  of  silver  ores  from  the  Calico 
District,  Saii  Bernardino  County,  sent  by  request  of  Mr.  F.  W.  Crosby,  of  Wash- 
ington, D.  C.    24638. 

Gram,  N.  C.  (Dyrefjord,  Iceland.)  Two  ladies'  side-saddles,  one  dated  1789,  and  the 
other  supposed  to  be  250  years  old.     24932. 

Granikk,  Emil  (New  York  City).  Collection  of  ethnological  specimens  from  Raw- 
lins, Wyo.,  consisting  of  Buffalo  mask,  tine  model  of  tent  (painted  and  com- 
plete), flute,  medicine-man's  wands,  moccasins,  wheel  game,  stone  hammer, 
eagle-bone  whistle,  and  numerous  other  articles.     Exchange.    24931. 

GRA^•T-BKY,  Dr.  jA.\iE.s  (Cairo,  Egypt).     Two  glass  Arab  lamps.    25741. 

Greger,  a.  (Russian  legation,  Washington,  D.  C).    Photograph  of  a  Russian  vil- 
.     lager.    24896. 

Greecor,  Isaiah  (Jacksonville,  Fla.)  Marine  shells  chiefly  from  the  Indo-Pacific 
Ocean  (gift)  (25159) ;  dried  barnacles  from  Nassau,  Bahama  Islands  (gift)  (25529) ; 
punched  lantern  use<l  in  1822  (gift),  and  pathologic  and  dressed  shells  (exchange) 
(25714). 

Green,  Ashdown  (Victoria,  British  Columbia).  Fine  specimen  of  Chirolophus 
polyactocephalus.    24711. 

(i'kken,  Behxari)  R.  (Washington,  D.  C).  Thirty-three  lantern  transparencies  of 
heads  of  human  race,  built  into  the  Library  of  Congrei^s.    25727. 

(iRondal,  Benjamin    (Sc'c  under  Icelandic  Natural  History  Society.) 

Grottextiialer,  v.,  &  Co.  (Philadelphia,  Pa.).  Twelve  pine  tool^.  Purchase. 
255S2. 

Gl'rley,  O.  a.  (Cleveland,  Ohio),  through  Mr.  George  C.  Maynard.  Morse  regis- 
ter, belonging  to  the  Old  Time  Telegraphers'  Collection.    Deposit.    2509^. 

H.  Mis.  114,  pt.  2 35 
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GuRLEY,  R.  R.  (U.  S.  Fish  Commission).     Land  and  fresh- water  shells  from  Texas 

(25267);  hammock  from  Moravia  (25397). 
Haddon,  Prof.  A.  C.  (Royal  College  of  Science  for  Ireland,  Stephens  Green,  Dublin, 

Ireland).     Collection  of  ethnological  objects  from  Torres   Straits,  Australia. 

24726. 
Hale,  Dr.  E.  M.  (Chicago,  111.).     Snake  (Osecola  elapaoidea)^  from  Florida.     25595. 
Hall,  B.  H.  (Washington,  D.  C).    The  Kearney  Cross,  Bimey's  Division  (one  of  the 

thousand  bronze  decorations  given  by  General  Bimey  in  1862-^63  to  his  soldiers 

for  bravery).     24966. 
Hall,  Charles  H.   (Sonth   Glastonbury,  Conn.).    Three  specimens  of  feldspar. 

24895. 
Hall,  Prof,  C.  \V.    (See  under  Prof.  A.  D.  Meeds.) 
Hall,  I.  T.  H.  (Colorado  Springs,  Colo.).    Five  photographs  of  human  habitations. 

25448. 
Hamlin,  Dr.  A.  C.  (Bangor,  Me.).    Ten  cut  specimens  of  tourmaline  and  19  of  rod 

and  green  tourmaline,  quartz,  and  cassiterite.    Exchange.    24943. 
Hand,  C.  H.  (Butte,  Mont.),  tlirough  Messrs.  Packard  and  Melville,  of  the  U.  8. 

Geological  Survey.    Specimens  of  granite  with  native  copper  and  copper  oxide 

from  Rice's  Addition  mine.    24797. 
Hanske,  E.  a.  (Bellevue,  Iowa).     Arrow-head,  drill,  specimen  of  crinoi<l  and  shell 

(24938);  3  concretions  (25377). 
Hanuka,  Pinkas  (Washington,  D.  C).    Pair  of  Persian  leather  shoes  and  stockings. 

24953. 
Harber,  Tjieut.  G.  B.,  U.  S.  Navy  (Coast  Survey).     Fur  clothing,  consisting   of 

coats,  leggings,  boots,  pcmch,  mitts,  hood,  and  boa,  made  by  the  Yoknti  of 

North  Siberia,  and  worn  by  Mr.  Har})er  on  thel^ena  Delta  during  his  connection 

with  the  Jeannette  relief  expedition.    25334. 
Harrah,  David  A.     (See  under  Interior  Department.     U.  S.  Geological  Survey.) 
Harris,  George  E.  (Cassville,  Mo.).     Larval  and  seven  cave  salamanders  from 

Rock  House  Cave,  Missouri  (gift)  (purchase)  (24862,  25636). 
HARRI8,  George  F.  (Loudon,  England).     Collection  of  eocene  fossils  chiefly  from 

the  Paris  basin.    24771. 
Harris,  George  H.  (Rochester,  N.  Y.).     Flint  knife  mounted  in  handle,  and  a  blade. 

25468. 
Harris,  Joseph  A.  (Moncton,  New  Brunswick).    Limestone.    24612. 
Hart,  G.  B.  (Baltimore,  Md.).     Pigeon  in  the  flesh.     24649. 
Hart,  J.  C.  (Union  Point,  Ga.),  through  J.  L.  Black.     Magnetic  oress     24741. 
Hart,  William  W.,  &  Co.  (New  York  City).    Woolly  monkey  {Lagothrix  caua)  in 

the  flesh  (24567);  baboon  {CynocephoJus,  sp.)  in  the  flesh  (24569).     Purchase. 
Hartman,  J.  M.,  through  Mr.  F.  A.  Lucas,  U.  S.  National  Museum.     Specimen  of 

calcite   and  quartz  from    Texada  Island,   Gulf  of  Georgia,  British  America. 

24801. 
Harvey,  Rev.  M.  (St.  John's,  Newfoundland).     Skin  and  skull  of  hooded  seal  (Cy*- 

tophora  cristata),    25783. 
Haskins  Wood  Vilcanizing  Company  (New  York  City),  through  Charles  Bullman. 

Twenty  samples  of  vulcanized  wood.    25040. 
Hay,  Dr.  O.  P.  (Irvington,  Ind.)-     Two  salamanders  (Spe lerpea  macnlicaHdua)  frotn 

Brookville,  collected  by  Mr.    E.  R.  Quick  (24687) ;  4  salamanders  {Spelerpes 

bilineatus)  (24795);  collection  of  snakes  on  which  was  based  the  donor's  pa]>er 

*'0n  the  Breeding  Habits  of  Certain  Snakes"  (25<)52).     (See  under  W.  O.  Wal- 
lace.) 
Hay,  Prof.  Robert  (Junction  City,  Kans. ).     Block  of  sandstone  from  dyke  in  north- 
west Nebraska  (24784);  photograph  of  a  sandstone  dyke  in  the  same  locality 

(24881);  specimen  of  meteorite  from  Kiowa  County  (25254).     (See  under  James 

Cowie. ) 
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Hazrn,  Dr.  D.  H.     (Soo  under  Robert  Depiie.) 

Hazen,  Mrs.  Mildred  McLean  (no  address  given).  Collection  of  ethnological  ob- 
jects consisting  of  pictures,  buffalo-robe,  pipes,  bead-work,  weapons,  musical 
instruments,  clothing,  and  other  articles  obtained  from  the  Sioux  Indians,  and 
a  number  of  objects  from  Alaska.     Deposit.     25478. 

Heald,  F.  E.  (Manchester,  N.  H.).  Infusorial  earth  from  Chalk  Pond,  Newbury. 
24716. 

Healy,  Capt  M.  A.  (See  under  Treasury  Department.  U.  S.  Revenue  Marine 
Service). 

Heaton,  Charles  M.  (Washington,  D.  C),  through  George  C.  Maynard.  Morse 
register  and  relay  used  in  1848,  belonging  to  the  Old  Time  Telegraphers*  Collec- 
ti<m.    Deposit.    25119. 

Hedley,  Charles.     (See  under  Dr.  J.  C.  Cox.) 

Hemenway,  Mrs.  Mary  (Boston,  Mass.),  through  Dr.  J.  Walter  Fewkes.  Twenty- 
three  photographs  of  i>ottery,  and  a  collection  of  ethnological  and  archaeological 
objects  from  the  table-lands  of  northeast  Arizona.     Deposit.    25t>31. 

Hemenway  Southwestern  Arch.kological  Expedition  (Boston,  Mass.),  through 
Dr.  J.  Walter  Fewkes.  Three  sheets  of  drawings  of  prints  illustrating  ceremo- 
nials of  the  Tusayan  villages.     253.38. 

Hemphill,  Henry  (San  Diego,  (^al.).  Skull  of  gray  fox  {Urocyon  rirginianwi), 
25011. 

Henderson,  J.  C,  Jr.  (Washington,  D.  C).  Collection  of  cnistaceaus,  shells, 
mollusks,  snake,  and  11  species  of  tishes  from  the  west  cotist  of  Florida.  25300. 
(See  under  Charles  T.  Simpson.) 

Hendley,  John  (Washingt'on,  D.  C).  Two  plaster  casts  of  African  horns.  Pur- 
chase.   24886. 

Hendricks,  G.  D.  (Wa8hiugt<m,  D.  C).  Drilled  tablet  found  in  Tipton  County, 
Indiana.    25462. 

Henkels,  S.  V.  (Philadelphia,  Pa.).     Three  stone  object*  from  New  Jersey.    25624. 

Henshaw,  H.  W.  (Bureau  of  Ethnology).  A  fine  set  of  mounted  herbarium  plants 
representing  the  genera  QuercuSj  Aster,  and  SolidaffOf  from  the  District  of  Colum- 
bia (25291);  collection  of  reptiles,  batrachians,  and  tishes  from  Virginia  and  the 
District  of  Columbia  (25322). 

Herell,  F.  J.  (Hunton  Hill,  Md.),  through  Mr.  Robert  Coht-n.  Young  great  blu6 
heron  {Jrdea  herodia^)  iii  flesh.     24618. 

Herran,  Hon.  Thomas  (Hamburg,  Germany).  Twenty-five  gold  ornaments  from 
jirehistoric  graves  in  the  Province  of  Antio([uia,  United  States  of  Columbia, 
purchased  by  Mr.  Herran  at  the  retpiest  of  the  National  Museum;  carved  stone 
from  a  cave  near  Sibat«,  Province  of  Cundinamarca,  presented  by  Mr.  Herran. 
24547. 

Herrera,  Prof.  A.  L.  (Mexico,  Mexico).  Small  collection  of  alcoholic  fishes  from 
Matsoronga,  Cordova,  and  Vera  Cruz.    24769. 

HuiDAY,  H.  M.  (Ingalls,  Kans.).     Insect*.    24871. 

HiL(>ARD,  Mrs.  J.  E.  (Washington,  D.  C).  Sevrds  vase  presented  by  the  French 
Government  to  Prof.  Hilgard.     25172. 

Hill,  C.  A.  D.  (Pensacola,  Fla.).     File-fish  or  fool-fish  (Monacanthus),    25717. 

IIiLL,  K.  T.  (Austin,  Tex.).  Two  samples  of  iron  ore  from  Iron  Mountain,  Llano 
( 'ounty .  24642.  (See  under  Interior  Department.  U.  8.  Geological  Survey ;  and 
Smithsonian  Institution.     National  Zoological  Park.) 

Hill,  Dr.  T.  Scott  (Augusta,  Me.).  Eight  archaeological  objects  consisting  of  a  flint 
implement,  a  flake  of  fine-grained  quartzite  from  an  Indian  fire-place  on  the  Ken- 
nebec Kiver,  and  6  ru<le  flint  im]>lements  found  on  the  shore  of  Moosehead 
Lake,  near  Mt.  Kineo,  Me.    25858. 

Hinds,  J.  E.  (Brooklyn,  N.  Y.).     Kelief-block  printing  from  blocks  producecV  >k^ 
screen  process  in  November  and  December,  1878.    25649. 
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Hitchcock,  Frank  (Department  of  Agriculture).  Sparrow-hawk  (Falco  aparverius) 
ill  tho  fleali  (25380);  red-tailefl  hawk  {Jinieo  horealU)  (25481);  sparrow-ha^rk 
{ Fal CO  spar vei-ius)  in  the  flesh  (25493);  sparrow-hawk  (Falcosparverius)^  meadow 
lark  (Sturnella  magna)  in  the  flesh  (25530) ;  meadow  lark  (Sturnella  magna)  in  flesh 
(25540);  meadow  hirk  (Sturnella  magna)  and  hluo  jay  (Cyanocitta  cristata}  in 
the  flesh  (25544);  tortoise,  collected  hy  Mr.  E.  A.  Preble  on  the  Potomac  Flats, 
D.  C.)  (25574). 

Hitchcock,  Romyx  (U.  S.  National  Mnseura).  Six  copies  of  the  so-called  "Peking 
Gazett<^,"  the  oldest  newspaper  in  the  world,  and  uo-w  published  daily  in  Pekin 
(gift)  (25569);  skull  of  walrus  from  Anadir  Bay,  Bering  Strait  (purchase) 
(25715).     (See  under  Smithsonian  Institution.     U.  S.  National  Museum.) 

Hitchcock,  Dr.  T.  8.  (Oswego,  N.  Y.).  Three  photographs  of  carved  powder-boms, 
inlaid  table  and  a  design  for  a  monument.     25187. 

Hodge,  H.  6.  (York,  111.).  Specimens  of  beetles,  Canthon  l(evi8  and  Onthopkagus 
pennylvaniciis.    25799. 

Hoffman,  Harrv  A.  (Philadelphia,  Pa.).     Drum-major's  staff;  with  case.    25270. 

Hoffman,  Dr.  W.  J.  (U.  S.  Bureau  of  Ethnology).  Collection  of  ethnological  ob- 
jects obtained  from  the  Menomoni  and  other  Indian  tribes  in  Wisconsin  and 
Minnesota,  illustrating  the  arts  and  religious  practices  observed  by  them.  Pur- 
chase. 24872.  (See  under  Smithsonian  Institution.  U.  S.  Bureau  of  Eth- 
nology.) 

Holmes,  W.  H.  (Bureau  of  Ethnology).  Three  rude  implements  from  an  ancien 
Indian  quarry,  Indian  Territory.     25224. 

HoLZNKR,  Frank  X.  (IT.  S.  Army,  Fort  Snelling,  Minn.).  Two  mice  {Sitomys  len- 
eopua  SLiidSitomy 8  miehiganeniiia),  shrew  (Blanna  brevicattda)f  3  specimens  repre- 
senting 3  species  of  birds'  skins.     25042. 

Hooi>,  JoH.N  H.  (West  Washington,  D.  C).  Fisherman's  carved  wood  reel,  for- 
merly the  property  of  William  Hood,  of  Philadelphia.     24884. 

Hood,  Wm.    (See  under  John  H.  Hood.) 

Hopkins,  C.  L.  (Umatilla,  Fla.).  Three  specimens  of  hog-nose  snake  {Heterodan 
platyrhinua).     25626. 

Horxaday,  William  T.  (Buffalo,  N.  Y.).  Three  skins  of  deer,  Cariacun  sp.,  from 
Texas.     24568. 

HoRNBROOK,  R.  L.  (Butte,  Mont.),  through  W.  H.  Melville,  U.  S. Geological  Survey. 
Native  silver  in  chalcocite,  from  Gagnon  mine,  Butte.     24804. 

HovEY,  Georgk  U.  S.  (White  Church.  Kans.).  Dorsal  valve  of  ProductuH  symmetric 
CU8.     25630. 

Howard,  E.  L.   (Henidon,  Va.).     Two  specimens  of  asbestos  from  Hunter's  MHIh 
Fairfax  County.     247S5. 

HowKLL,  E.  E.  (Washington,  I).  C).     Six  cut  and  2  rough  opals  from  Queensland 
Australia  (24752);  40  specimens  of  ores  from  various  localities  (25277).     Ex- 
change. 

Hoy,  Dr.  P.  K.  (Racine,  Wis.).     Field-mouse  {Siiomya leucopus).     25566. 

Hubbard,  Hknrv  G.  (No  address  given. )  Two  tadpoles  from  Groat  Salt  Lake,  Utah. 
25(^. 

Hi'DDLKsroN,  John  R.  (Kanawha  Falls,  W.  Va.).  Double-headed  snake.  Pur- 
chase.    24823. 

Hri^K,  J.  W.     (See  under  J.  C.  Bird.) 

lIrN(iATK,  John  II.  (La  Harpe,  111.).  Inscribed  stone.  Deposit.  (Returned.) 
25524. 

HUNXEWKLL,  Anna.     (See  under  Mrs.  C.  L.  McCullough.) 

Hi'NT,  Mrs.  A.  M.  (Lamar,  N.  Mex.).  Twelve  specimens  of  silicitied  wood  and  a 
piece  of  Java.     25064. 

HUNTLKY,  John  (Sanel,  Cal.).  Si»ecinion  of  fnugns  (Memlius  lachrymans),  found 
growing  in  the  interior  of  a  yellow  tir  tree,  or  Oregon  pine.     25709. 
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HuRD,  GusTiNE  L.  (Providence,  R.  I.).  Buff  stick  used  in  daguerreotyping  in 
1857.     25296. 

HuRTEit,  Julius  (St.  Louis,  Mo.).  Specimen  of  Coluber  obaoleiue  and  one  of  EnffffB. 
toma  caroUnenae  (24902) ;  alcoholic  specimens  of  reptiles  and  amphibians  chiefly 
from  St.  Louis  (25751);  snakes  from  Alabamivaud  Missouri  (25873).    Exchange. 

ICKLAXDio  Natural  History  Society  (Reykjavik,  Iceland),  through  Benjamin 
Grondal,  president.  Two  wooden  carved  vessels  used  in  eating,  girdle  with  silver 
fibular,  coat  and  head-dress  forming  portion  of  costume  of  a  woman  over  100 
years  of  age.    Exchange.    24633. 

Ijima,  Dr.  J.  (See  under  Science  College  Museum,  Imperial  University,  Tokio, 
Japan.) 

INGLE,  Edward,  (Washington,  D.  C).  Fetich  taken  from  a  negro  prisoner  at  the 
city  jail.    25163. 

Interior  Department. 

U.  S.  Geological  Survey  (through  Maj.  J.  W.  Powell,  Director).  Specimen  of 
wavellite  from  Steamboat  Springs,  Chester  County,  Pa.  (24550) ;  collection  of 
fossil  insects,  described  and  figured  by  Prof.  S.  H.  Scudder,  of  the  Geological 
Survey,  Vol.  xiii,  Hayden  Reports  (24593) ;  through  Prof.  O.  C.  Marsh,  380  speci- 
mens of  vertebrate  fossils  transferred  from  the  Survey  to  the  Museum  (24627) ; 
minerals  embracing  pink  grossularite,  tridymite,  orthoelase,  sylvanite,  em- 
plectite,  fluorite,  mimetite,  jamesonite,  adularia,  smoky  quartz,  tourmaline, 
wernerite,  and  strontianite  (25090);  fossil  plants  sent  by  Dr.  J.  S.  Newberry,  of 
Columbia  College,  New  York  City,  to  the  Survey,  and  transferred  to  the  Museum 
(25219) ;  collection  of  vertebrate  fossils  from  the  estate  of  the  late  Dr.  Leidy, 
of  Philadelphia,  Pa.  (25345*);  43  specimens  of  minerals  from  various  localities, 
consisting  of  agate,  selenite,  satin  spar,  calcit^i,  fiuorite,  quartz,  phlogopite, 
serpentine,  chalcedony,  massive  apatite,  stalactite,  dolomite,  calcite  and  kaolin 
in  quartz  geodes  (25451);  chalcedony  from  Frankfort,  Ky.  (25541);  2  specimens 
of  bornite  from  the  Gillis'  Company^s  mine,  Guilford  County,  North  Carolina 
(25724). 
Collected  by  Mr.  Frank  Burns:  Specimen   of  pyrolusite  from  one  mile  east  of 

Walnut  Grove  in  Murphees  Valley,  Etowah  County,  N.  C.  (25851). 
Collected  by  Dr.  T.  M.  Chatard:  Forty-six  specimens  of  minerals  from  North  Car- 
olina, 10  specimens  from  Georgia,  and  1  specimen  from  Pennsylvania,  consisting 
of  lucasite,  asbestus.  corundum,  vermiculite,  onstatit«,  talc,  garnet,  sunstone, 
andesite,  diaspore,  chrysolite,  margarite,  amphibole,  and  spinel  (25260). 
Collected  by  Mr.  David  Harrah,  Burchard,  Nebr. :  Tooth  of  Peialodus  destructor,  a 

carboniferous  selachian  (25143). 
Collected  by  Dr.  Walter  P.  Jenney :  four  specimens  of  calcite,  2  specimens  of  spha- 
lerite, 11  specimens  of  calamine,  and  1  specimen  of  galena  from  Aurora,  Mo. 
(24530);  19  specimens  of  pyrite,   sphalerite,   cerussite,  and  smilhsonite  from 
Galena,  Kansas,  and  Sherwood,  Jasper  County,  Mo.   (24930);  44  specimens  of 
galena,  15  specimens  of  sphalerite,  and  12  specimens  of  calcite  on  galena  from 
Joplin,  Mo.  (25024,  25174.) 
Collected  by  Mr.  W.  Lindgren :  thirty-four  specimens  of  radiated  brown  tourma- 
line from  Colfax,  Nevada  County,  Cal.  (25627). 
Collected  by  Dr.  W.  11.  Melville:  twenty-nine  specimens  of  minerals,  consisting 
of  barite,  galena,  plattnerite,  garnet,  and  cerussite  from  near  Mullan,  Idaho 
(25034);  minerals  from  Dillon,  Mont.  (25768). 
Collected  by  l^of.  S.  L.  Penfield :  Specimen  of  hubnerite  from  North  Star  mine, 
and  2  specimens  of  guitermannite  and  zuhiite  from  Zufii  mine,  near  8ilvert.vs^ 
Cob),  (deposit)  (24763) ;  rock  showing  slickensides  from  Central  Colorado  (24*^^*^^, 
59  specimens  of  minerals  from  Colorado,  consisting  of  aragonite,  mimetite^ 

*  Deposit. 
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,  K^lenu.' nrtbnrlDse  cryatala,  embolitr, 
na  of  Kitniet  nnd  4  specimvuB  ofepidoto 
iDw-Hboes  from  t'harlej'B  Villo}^,  Yukon 
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flitr,  )>yriU-,  uativu  goli),  rhiHUH'hnmi 
hynlite,  iiml  cakite  (25261). 
Collecteil  by  H.  W.  TutDer:  five  npe>iu 

(24192). 
Collected  by  I.  C.  Kusiell:  two  pnirs  of 

River  (25256). 
liarge  collei^tioD,  consisting  of  10,566  sppcimouH  of  cretaccons  invertebrate  fossiln 
fh>m  Alubiima,  California,  Colorado,  Dakota,  Missisttippi,  Hontaoa,  Oregon, 
Texas,  Utab,  Wuabiugton,  auil  Wyoming,  obtained  by  Measra,  G.  F.  Becker, 
C.  B.  Boyle,  Fiauk  Burns,  C.  B.  (^opoliind,  J.  8.  DLIIer,  E.  T.  Dnmble,  R.  T.  Hill, 
L.  C.  Jobnson,  T.  W.Stanton,  R.  W.  Turner,  C.  D.Waleott,  L.  F.Ward,  Walteir 
H.  Weuil,  U.  A,  WhiU',  and  llailey  WiUi».  (See  under  C.  W.  Cnnninghani,  Otto 
J.  Klot/.) 

iNTRAM,  Ki>iieRT(Cheuon'itb,  Waah.).  ('eiitipeil  (Cftnntarobiti«rHW),and  a  milleped 
{Chttromopiil  Hp.}.    25535. 

IVKS,  Fl(Kt>.  E.{Philadolpbia,  Pa.}.  Fuurspecimena illuatratjngtlie making  of  aplaat«r 
mold  fVoni  n  swelled  gelatint'  relief  as  used  in  tbe  original  "Ivru  proceaa" 
(2S>26);  composite  beliu-cbromeH  (trauspareneies),  arraii};ement  of  blue  and  yel- 
low silk;  2  pliotogrupbs  friimblue  and  yelloiv  silk,  chromo;  2  pbotograpba  taken 
from  cbrutuo.  ubtiiiued  tbniugb  Mr.  S.  It,  Koebler,  of  tbe  U.  8.  National  Hnseiua 
(255»l). 

Ives,  Nathan,     {i'lee  under  I).  T.  Nasb.) 

JaCKMN,  V.  WiiuoTT.    (Sei-  under. I.  II.  MeCreery.) 

Jackkon, THO.HAfl  II.  (West  Cbratei',  Pa.).  Set  of  eggs  of  white-tailed  ptanuissn 
{Lagopui  Irucurue)  f^ni  L'olurado.    I'urcbaae.    25015. 

jACniw  DitoTIIRKK  (Waaliington,  1>.  C).     Doj;  "Marco"  in  tbe  fleah.    253S1. 

James,  Johei-ii  F.  (Wasbiugtou,  D.  C).  Catalogue  of  pictures  and  studies  by 
Henry  Mosler.     The  National  Academy  of  Design,  18t@,    25621. 

Japankse  Traiiino  Companv  (New  York  City).  Specimens  of  wood  cftrviugs, 
bronze,  and  banko  figures.     Purcbose.     2523S. 

jAQt'AV,  11.  H.  (Syratuae  University,  Syracuse,  N.  Y,).  S|)ecimeuH  of  Oniteida-. 
Exebange.     24982.     (For  full  entry  see  under  O.  F.  Cooke.) 

jARVts,  Ijient.  D.  H.  (See under  Treiisury  Do])urtineu(.  I'.  S.  Revenue-Marine  Serv- 
ice, Capt.  M.  A.  Hcaly  ) 

Javikb,  F.   H.  (Washington,  D.  V.).     Snapper  of  grnnt< 
vallo  {Caranx  hip]ioa},  and  Iiisli  poiupano  or  silver Je 

Javinh  &  CoMi'AKY  (Wiisliingtou.  D.  C),    Sea-robiu  (/' 

JlWKH,  Pn>f.  .1.  W.  P.  {Brown  University,  Providence.  I 
Marx,  U.  S.  Departujeut  of  Agriculture,    Twospee 


i 


(LutjaHua  lUamn),  ere- 
[ly  l<ierre>  gula).  25367, 
jMolBi  caroIiHHi).  2B710. 
1.).  tbrungh  Dr.  Georgo 
1  of  Ol/ertia,  a.  sp.  (fewnd 
intber)  from  Florida;  tree-Oog,  lizard,  and  snake  from  Indian 
River.  Z'i»12. 
Jbn.vy,  ViirroK  A.  (U.  S.  Consular  Agent,  Macassar,  Celebes).  Violin,  with  bow, 
used  by  the  natives  in  tbe  interior  of  aouthern  and  eastern  Celebes,  (ptitar  or 
mandolin  from  llilli.  Timer  laland,  frequently  used  by  native  Christians  at  Am- 
boyna,  iind  a  native  dnte  from  tlie  interior  of  (.'elebea;  small  shells  foand  along 
the  shore  near  MH<^as«»r;  elhnologieal  ohjei'ta  from  Celelies,  East  Java,  Islanda 
of  Bally,  on  tbe  eastern  coast  of  IjOiubok,  Tenitnber,  and  other  adjacent  lalauds. 
2586(t. 
Jknnkv,  Dr.  Wai.tkh  P.  (I'.  S.  Geological  Suney).  Ores  from  Arkansas  (35253); 
two  apociniena  of  cadmaniferoua  siuitliaonitr  from  Morning  !Star  Mine,  Uarioo 
County,  Ark.  (26276);  apecimeu  of  rubelitc  from  San  Diego,  Cal.,  and  one  of 
kyanit«  from  Windham,  Me.  (25422).  (Bee  under  lutt^'ior  Department.  U.  S. 
OeologienI  Survey.) 
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Johnson,  L.  C.  (U.  S.  Geological  Survey).  FreHh-water  ahellH  from  WaddeirK  mill- 
poud,near  Mariauua,  Fla.  24991.  (See  under  Interior  Department.  IT.  S.  Geo- 
logical Survey.) 

Johnson,  Judge  L.  C.  (Gainesville,  Fla.).  S]>ecimen8  of  8cor]>ion  (Centrurus  vit- 
talus).    25877. 

Johnson,  Prof.  O.  B.  (University  of  Washington,  Seattle,  Wash: ).  Alcoholic  speci- 
mens of  hermit-crabs  from  Victoria  and  Port  Townsend.    24584. 

Johnson,  S.  B.  (Shteveport,  La.),  through  Frederick  W.  Mally,  assistant  entomol- 
ogist, U.  S.  Department  of  Agriculture).  Bone  of  alligator  gar  (Lepidosteus 
iristcechus),  taken  from  under  a  strata  of  rock  at  Rocky  Point,  La.    24704. 

Johnston,  Miss  F.  B.  (Washington,  D.  C).  Two  silver  prints  in  color;  two  pho- 
tographic portraits  of  W.  H.  Fox  Talbot,  and  a  **W^orld's  dry  plate  camera" 
complete.    25319.     (See  under  Alexander  Beckers,  George  M.  Bretz.) 

Johnston,  F.  J.  (New  Carlisle,  Ohio).  Fragments  of  skull,  bones',  and  three  pieces 
of  flint  found  in  a  gravel  pit.    25633. 

Jones,  Dr.  Levi  (Zirconia,  N.  C).     Indian  axe.    24996. 

Jones,  W.  W.  (Silver  Cliff,  Colo.).  Specimen  of  cerussite  and  one  of  nadorite  (f) 
with  cerussite.     25368. 

JouETT,  Admiral  and  Mrs.  James  E.  (Washington,  D.  C).  Dish  and  ewer  of  ** pre- 
cious metals,"  presented  to  Admiral  Jouctt  for  services  rendered  in  saving  from 
shipwreck  the  British  steamship  //istortatt,  in  the  Caribbean  Sea,  in  1885. 
Deposit.    25680. 

Joi'Y,  P.  L.  (U.  S.  National  Museum).  Skin  of  otter  (Lutronectes  sp.j,  from  Korea 
(24558);  reptiles  from  Korea  (purchase),  and  71  birds'  skins,  representing  59 
species  from  various  localities  (exchange j  (24877).  (See  under  Reverend  R.  T. 
Liston,  George  B.  Marsh,  Smithsonian  Institution.  U.  S.  National  Museum, 
H.  M.  Stanley,  Frank  T.  Woods.) 

Kayser,  William  (Wapakoneta,  Ohio).  Specimens  of  coleoptera  and  lepidoptera, 
representing  25  species.    24631. 

Kedzie,  George  E.  (State  Geologist,  Ouray,  Colo.).  Specimen  of  rhodochrosite 
and  mangan-dolomite,  from  Bear  Creek,  collected  by  Prof.  S.  L.  Penfield,  U.  8. 
Geological  Survey.     24741. 

Keeney,  Judge  C.  D.  (Socorro,  N.  Mcx.).     Gypsum  and  siliceous  sandstone.     25512. 

Keep,  Prof.  Josiah.    (See  imder  Miss  Bertha  S.  Giddings.) 

Kelley,  Lieut.  John  F.  (Metropolitan  Police,  W^ashington,  D.  C).  Police  baton 
carried  by  the  Auxiliary  Guard,  a  night  police  force  of  Washington,  D.  C,  prior 
to  1861.    24817. 

Kenaston,  Prof.  C.  A.     (See  under  Charles  McLaren.) 

Kerrison,  C,  jr.  (Charleston,  S.  C).    Three  models  of  fish-hooks.    24813. 

Ketterlinus  Printing  House  (Philadelphia,  Pa.).  Proof-book  of  a  plate  chromo- 
lithographed  for  Capt.  Bendire's  work  on  birds'  eggs.     25579. 

kiNCAii),  Trevor  (Olympia,  Wash.).  Specimens  of  coleoptera,  representing  forty 
species,  two  of  which  are  new  to  the  collection  (24663);  four  specimens  of 
Rosalia  fanvhrin  and  one  of  Zacotus  matihetcaii  (24909) ;  specimens  representing 
142  species  of  coleoptera  (25637). 

Kingston  Exposition  (Kingston,  Jamaica). 
St.  Vincent  Court,  through  Mr.  F.  A.  Ober.    Collection  of  ethnological  objects, 

native  products,  fish-traps,  and  other  objects  from  the  West  Indies  (25008). 
Jamaica  Court,  through  Mr.  Welsh,  commissioner  at  Kingston,  and  Mr.  F.  A. 

Ober.    Collection  of  materia  medica  from  the  West  Indies  (25009). 
Bahama  Court,  through  Hon.  J.  C.  Ford,  commissioner  at  the  exposition,  and 
Mr.  F.  A.  Ober.    Collection  of  sponges  from  the  W^est  Indies  (25010). 

KiRSCH,  Loi'is.     (See  under  WiUiamsburgh  Scientific  Society.)  ,^^j^>^ 

Kline,  W^illiam  (Toledo,  Ohio),  through  Mr.  George  C.  Maynard.    Mor«^.  ^^^^^^-^v8v*2^ 
register  and  key  used  in  1850,  telegraph-insulatoT%,  «av^  ^  ^y*'^'^'°^^^  ^^ 
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Klink,  William — Contimied. 

tele^aph   wire,   belongiDg   to   the   Old-Timc   Telegraphers'   collection.     Lent. 
2.5096. 

Klotz,  Otto  J.  (Preston,  Ontario,  Canada),  through  Interior  Department  U.  S. 
Geological  Survey.  Specimen  of  amber  on  debris  aud  one  in  winnowed  debris, 
from  the  shores  of  Cedar  Lake,  North-West  Territories,  Canada.     25190. 

Knight,  M.  D.     (See  under  L.  Vaden  &  Co.) 

Koebele,  a.     (See  under  U.  S.  Department  of  Agriculture.) 

Kobgler,  Franz  (Brooklyn,  N.  Y.).  Two  specimens  of  photo-mechanical  grain- work 
produced  with  screens  made  by  the  dbnor.    2574R. 

Koehler,  S.  R.  (U.  S.  National  Museum).  Scale  of  tints  from  black  to  white,  made 
by  the  donor.  25177.  (See  under  Prof.  Charles  F.  Chandler,  Hamilton  Emmons. 
Fred.  E.  Ives.) 

KoST,  Dr.  J.  (TiflBn,  Ohio).  Four  fossils  from  Florida  (24753);  natural  casts  of 
septa  of  fossil  Nautilus,  Nautihis  sic  zac  (24850). 

Kramer,  William  V.  (National  Zoological  Park).  Copper  coin  of  Dutch  EaAt  Indies, 
.1858,  and  copper  coin,  1  cent,  of  the  British  North  Borneo  Company.     24661. 

Kuxz,  George  F.  (Hoboken,  N.  .1.).  Collection  of  castings  of  figures,  gypsy  pots. 
kettles,  and  pitchers,  a  set  of  standard  Russian  weights,  iron  ores,  and  samples 
of  sand  from  which  castings  are  made,  transmitted  by  Consul-General  John  M. 
Crawford,  St.  Petersburg,  Russia.    2.5234. 

Lacoe,  R.  D.  (Pittston,  Pa.).  The  iirst  installment  of  a  collection  of  fossil  plants, 
known  as  the  Lacoe  Collection.    2.5426. 

Lamar,  T.  G.,  &  Co.  (Langley,  S.  C).     Specimens  of  kaolin.     25211. 

Lamb,  T.  F.  (Portland,  Me.).  Fifteen  specimens  of  minerals,  consisting  of  innsco- 
vite,  Icpidolite,  cassiterite,  apatite,  montmorillonite,  sodalite,  vesuvianite,  feld- 
spar, albite,  beryl,  and  plianakite  from  various  localities.   Exchange.     24928. 

Lambuth,  J.  W.  (Cafion  City,  Colo.).  Forty-two  archjeological  objects  from  Kansas 
and  Colorado.     (Some  presented  and  others  deposited).    25536. 

Lane,  L.  C.  (Frankfort,  Ky.).     Fossil  shells.     Exchange.     25523. 

Langdale,  John  W^  ("Washington,  D.  C).  Eight  minerals  (exchange),  254  archaeo- 
logical objects,  consisting  of  rude  and  leaf-shaped  implements  of  quartz,  quartz- 
ite  and  jasper,  arrow  and  spear-head<4  of  cpiartz,  quartzite  and  felsite,  and  a 
stone  hatchet  partly  polished  (gift)  (25452);  peat  from  Oregon  (gift)  (25480); 
rocks  from  the  District  of  Columbia  (gift)  (25673). 

Lattin,  Frank  H.  (Albion,  N.  Y.).  Set  of  eggs  of  Porzana  jamaicensin,  and  an  egg 
of  Dendnyica graciw  (purchase)  (25388);  4  modern  gun-flints  from  an  island  in  the 
Ohio  River,  near  Pittsburg  (25807). 

Lavbach,  Charles  (Riegelsville,  Pa.).  One  hundred  and  eighty-seven  archaeologi- 
cal objects  consisting  of  hamiuer-stones,  rude  jasper  implements,  and  othet 
material  from  **  Durham,  Indian  Quarry/'  Bucks  County  (25149);  7  rnde  imple- 
ments of  jasper,  and  2  arrow-heads  from  Weider  Valley,  Pennsylvania  (25312). 

Laws,  Franklin  (Windom,  N.  C).     Three  specimens  of  arfvedsonite.    25772. 

Lkk,  George  (Washington,  D.  C).     Booted  white  fan-tail  pigeon.     24980. 

Lek,  W.  G.  (Washington,  D.  C).     English  fan-tail  pigeons  (24540,  24788). 

Leidy,  Dr.     (See  under  Interior  l)e])artment.     V.  S.  Geological  Sur>'ey.) 

Leizear,  11.  H.  (Sandy  Spring,  Md.).  Ked-tailed  hawk  {Buieo  borealis)  in  the  flesh. 
25505. 

Leizear,  W.  G.  W.  (Sandy  Spring,  Md.).     Two  hawks  in  the  flesh.    25280. 

Lemon,  Dr.  J.  H.  (New  Albany,  Ind.).  Eighty-four  archaeological  objects  fW>m 
Clark  and  Floyd  counties,  consisting  of  rude-chipped  implements,  arrow  and 
spear-heads,  pitted  and  cupped  stones,  fragments  of  pottery,  fossil  and  recent 
shells.    Exchange.    25514. 

XiEONHAiiDT,  Peter  (Cabin  John,  Md.).  Two  s))ecies  of  snakes  and  a  bog-Bose 
snake  (24956, 25596). 
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Lkpi',  Petku  (East  JSjigiuaw,  Mich.).  Skin  of  blackbuniiau  warbler  {Dendroica 
hlackhnrnUv  (gift)  (25564 ) ;  5  Hpt'cimenH,  reprenenting 5  species  of  owls  (exchange) 
(25583);  3  Hcreech  owls  (MegancopH  anio)  (exchange)  (25774). 

Lettuick,  E.  V.  (Mullan,  Idaho).  Pyroniorphite  with  cerussite  from  St.  Regis, 
Mont.,  collecU-sfl  by  Dr.  \V.  H.  Melville,  U.  8.  Geological  Survey.    24933. 

Lewis.  OEORiiE  A.  (Wickford,  R.  I.).  American  cider  (Somateria  dretiseri)  in  the 
flesh.    25365. 

Lewis,  Merhitt  (U.  S.  Pension  Oftice).  Carved  stone  pipe  found  in  Clinton  County, 
Mich.     25309. 

LiDGERWOon,  Mrs.  John  H.  (Speedwell,  Morristown,  N.  J.).  Cup  and  saucer 
brought  from  Europe  on  the  Kteamshi))  Sarannah  by  Capt.  Mose«  Rogers,  and 
presented  to  .Judge  Stephou  Vail,  of  Sj>eedwell,  N.  J.,  the  maker  of  the  ma- 
chinery of  the  Sarattnah.     25201. 

Lincoln,  J.  M.  (Now  York  City).  Fossil  teeth  and  vertebra*  (25-114);  2  vertebne 
of  fossil  whale  (25651). 

LiNDOREN,  W.  (U.  S.  Geological  Survey).  Rocks  and  ores  from  Lake  Valley,  New 
Mexico.     25622.    (See  under  Interior  Department.     I'.  S.  Geological  Survey.) 

LiNDSEY,  H.  A.  (Asheville,  N.  C).  Specimen  of  fergusonite  from  Madison  County, 
N.  C.     Purchase.     24949. 

Linton,  Prof.  Edward.     (See  under  Fish  Commission,  V.  8.) 

Linton,  W.  ,T.  (New  Haven,  Conn.).  Two  proofs  from  wood-engravings  by  the 
donor.     2.5259. 

LisTON,  Rev.  R.  T.  (Nogales,  Ariz.),  through  P.  li.  Jouy,  U.  S.  National  Museum. 
Collection  of  reptiles  (24608) ;  specimen  of*  colcoptera,  4  specimens  of  orthoptera, 
1  specimen  of  hymenoptera,  and  3  specimens  of  arachnida  (24616). 

LiPPiNCOTT  Company,  J.  B.  (Philadelphia,  Pa.).  Five  chromocollographic  and 
chroniolith  xirints,  illustrations  of  ''yvernelle,^*  etc.    25564. 

LiTTLE.ToHN,  Chase  (Rcdwood  City,  Cal.).  Twenty- five  birds' eggs  from  Alaska, 
representing  16  species,  2  eggs  each  of  Urinaivr  htmme,  Larus  glauceaceiia,  Dajila 
acuta,  PtychoramphuH  aleuiicuft,  Simorhynchus  puaillnfif  Oceanodroma  lencorhoa, 
Sterna  par adhwa,  .Kgialitie  duhia,  Tringa  couesi;  an  egg  each  of  Synthllboramphu^ 
antiquum,  Lunda  nrrhata,  Fratercnla  corniculataj  Cepphus  columbu,  Lams  hrachy- 
rhynchuSf  Olor  cohimhianus,  HaliaeiuH  Jencovcphalns  (25518);  2  eggs  of  the  rare 
Steller's  duck  {ICniconetta  nteUeri)  from  the  mouth  of  the  Yukon  River,  Alaska 
(25592);  skin,  nest  and  4  eggs  of  Samuel's  song  sparrow  {Melospiza  fasciata 
samueVtH)  (25731);  2  birds'  skins  and  2  eggs  (through  Capt.  Charles  E.  Bendire, 
r.  S.  A.)  (25821). 

Lloyd,  Francis  E.  (Williams  C^'ollege,  Williamstown,  Mass.).  Fish  ]>arasites,  Pan- 
darns  Minuatus  Say.     24914. 

Lloyd,  William.     (See  under  Department  of  Agriculture.) 

Logan,  A.  S.  (Kansas  City,  Mo.).  One  hundred  and  forty-four  chips,  flakes,  and 
other  objects  of  limestone,  and  a  stone  pipe,  together  with  a  map  or  sketch  of 
the  mound  from  which  the  objects  were  taken.     25350. 

LooMis,  Rev.  Hknry'  (Clifton  Springs,  N.  Y.).  Reptiles,  Japanese  shells,  crusta- 
ceans, radiates  and  sponges,  about  80  fishes*  skins,  insects  (Scolependra  sp.), 
from  Japan  (25379);  12  specimens  of  insects  from  Japan  (25831). 

LoOMis,  Levehkit  M.  (Chester,  S.  C),  through  Capt.  Charles  E.  Bendire,  U.  S.  Army, 
Eggs  of  Bubo  Virginian uti,  Bittvo  lineatiiSj  Parus  bicolory  and  Aix  ttponsa  from  Ches- 
ter. S.  C.  (24939) ;  received  direct  from  Mr.  Loomis  nine  skins  of  mountain 
solitary  vireo  (Virvo  MoUiarius  alticola)  from  Cft»8ar*8  Head  (25223);  20  bijds' 
skins,  representing  6  species  from  the  same  locality  (25611). 

LopEH,  S.  Ward  (T.  S.   Geological  Survey).     Augite  rock  from  East  Rock,  New 
Haven  (gift)  (25200);  2  slabs  of  shale  with  rain-prints  from  Durham,  Conn. 
(exchange)  (25428);  6  specimens  of  banded  jasper  from  Crown  City,  Colo.  Cfei^^ 
(25546). 
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Lord,  A.  W.  (Jackson vill(%  111.).     Eight  spociineus  represeiitiug  8  8]>ecie8  of  birds' 

Akins  (2r>286) ;  9  birds*  skins,  reprcsonting  6  specit'S  (25409) ;   18  speeimeus  of 

liirds' skins,  representing  11  species  (25553) ;  14  birds' skins,  representing  10specie» 

(25781).     Exchange. 
LouDEHMAN,  H.  B.  (St.  Louis,  Mo.).     Shell  of  a  lobster  which  weighed  23  poajids. 

25156. 
Love,  Robert  E.  (Garrison,  Tex.).    Specimen  of  Papilio  aj<tx  L,     25743. 
LovETT,  Edward  (Croydon,  England).    Ourions  old-style  flint,  steel,  and  sulphur 

matches  from  north  Holland  (gift)  (24603);  8  oriental  objects  (four  from  India), 

consisting  of  a  Hiibble-bnbble  pipe,  model  of  catamaran,  armlet,   carved  stone 

vfise,  c  irved  wooden  box,  decorati'd  gourd  for  betel  lime,  pottery  jug  and  body 

of  stormy  p<'trel  ns<'d  as  a  candle;  66  rndo  implc^ments  (paleolithic)  and  worked 

flakes  from  various  localities  in  England  (exchange)  (25615). 
Lowe,  Hraxtox  H.  (Washington,  D.  C).    Living  specimen  of  sphingid  ]iupa  ( Sphinx 

tetrio  Fab.  ?)  collected  at  Key  West,  Fla.     25245. 
LOWB,  Camille  (Knight's  Ferry,  Cal.).     Specimen  of  robber-wasp  {Pepsin  formoM 

Say).    24882. 
Lowe,  Dr.  James  H.  (Knight's  Ferry,  Cal.).    Specimens  of  petrified  wood,  a8l>«stn8, 

moss  opal,  aventnrine  (piartz  crystals,  and  agate;   eggs  and   uewly  hat<:hed 

young  oi  MuryaHiia  innnda  Stal.    24723. 
LowENSTEiN,  Mr.  William  (Keokuk,  Iowa).     Specimens  of  Lepturtt  pleheja  and 

Can th oris  sp.     25012. 
Lucas,  Frederic  A.  (U.  S.  National  Museum  )    Two  skeletons  of  snapping-turtles 

(Chelydra  serpentina).    25471.     (See  under  .T.  M.  Hartman,  W.  H.  Phillips.) 
Luciis,  Leopold  (Washington,  D.  C).    Hebrew  calendars,  coUected  by  Prof.  OtisT. 

Mason,  of  the  National  Museum.    25362. 
Luciis,  Morris  (Washington,  D.  C).     Three  old-style  pottery  beer  mugs  from  Angn- 

burg,  Bavaria.    24738. 
Lyn'cii,  Alexander  (Crainesville,  Fla.).    Kaolin  from  Bloomfield.     24604. 
McCarthy,  Gerald  (Raleigh,  N.  C).     Stems  and  leaves  of  Cabomba  caroHniaitc 

Gray.    25874. 
McCoRMiCK,  L.  M.     (See  under  Oberlin  College.) 
McCoy,  Herbert N.  (Richmond,  Ind.).     Salamander,  Plethodon  cinereuB  ergtkronoU$, 

24843. 
McCreery,  J.  II.  (Oceanport,  N.  J.),  through  F.  Wolcott  Jackson,  general  super- 

intcndent  of  the  Pennsylvania  Railroad,  Jersey  City.    Four  small  shells  foaod 

20  feet  below  the  surface  in  the  marl  beds  of  Monmouth  County  (25354) ;  old- 
style  lantern  use<l  by  Edward  Muschamp,  a  conductor  on  the  Camden  and 
Aniboy  Railroa<l,  during  the  years  1830-^40  (25376);  received  direct  from  Mr. 
McCreery,  fragment  of  foundation  of  Springfield  quaker  church  in  Burlingtun 
County,  built  in  1727;  91  specimens  of  cretaceous  invertebrate  fossils  from  the 
marl  l)edH  of  Monmouth  Ccmnty,  re])re8enting  the  species  Ostrea  carva  Laiuarck, 
Tcrebraiella  plicata  Say,  and  lielemnitrVa  muvronala  Schlothoim  (25543). 

McCrLLOUGH,  Mrs.  C.  L.  (Washin«;ton,  D.  C).  Miniature  manuscript  of  the  Lord*H 
Prayer,  written  in  1836  by  Anna  Hunnewell,  an  armless  woman,  by  holding  the 
pen  between  the  toes.     25489. 

McDaniel,  W.  L.  (Tyler,  Tex.).  Three  specimens  of  rnio  anodonioiden  var.  with 
jiink  nacre.    25069. 

McDonald,  Col.  Marshall.     (See  under  Fish  Commission,  U.  S.) 

McFarlane,  R.  (Cumberland  House,  Saskatchewan,  Canada).  Skin  of  woodcbuck 
(Jrctomys  monax),  from  near  Cinnberland  House  (24601);  69  specimens,  repre- 
senting 44  species  of  birds'  skins,  also  211  birds'  eggs,  and  50  nests,  representing 

21  species  (25016);  through  Capt.  Chas.  E.  Bendire,  IT.  S.  A.,  collectioti  of  fossU 
resin  from  the  shores  of  Cedar  Ijake,  Cumberland  District,  Saskatchewan  ProT- 
ince,  Northwest  Territory  of  Canada  (24594). 
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McGek,  W.  J.  (U.  S.  Geoloj;i<'al  Survey).     Silver  orcH  from  Mexico.     25105. 

McGiNNiss,  William  H.  (Yoimgstowii,  Ohio).  One  hundred  and  nix  teen  crystalK  of 
selenite  from  EllHworth,  Mahoning  County,  Ohio.     25050. 

McGratii,  J.  E.  (See  under  Treasury  Department.  U.  S.  Coast  and  Geodetic  Sur- 
vey.) 

McGregor,  R.  C.  (Denver,  Colo.).     Frog.    2.5243. 

McGriUE,  J.  D.     (See  under  J.  H.  Morrow.) 

McLaren,  Charles  (North  West  River,  Hamilton  Inlet,  Labrador),  through  Prof. 
C.  A.  Kenastou.  Crooked  knife  ohtained  from  the  Waskopie  and  Montagnuis 
Indians  of  Labrador.    24973. 

McLaren,  William  {V.  S.  National  Museum).     Irish  **Shillalio."    25.571. 

McMillan,  D.  T.  (Magnolia,  N.  C).  Fragment  of  a  pottery  vessel  found  about  3 
feet  below  the  surface  of  a  marl-bed.    24582. 

Mallery,  Garrick.     (See  un<ler  Dr.  Charles  E.  W^oodruff,  U.  S.  Army.) 

Mally,  Frederick  W.     (See  under  S.  B.  Johnson.; 

Mantegazza,  Paolo.  (See  under  National  Museum  of  Anthropology,  Florence, 
Italy.) 

Marks,  M.  L.  (Washington,  D.  C).  Five  gold  ornaments  from  ancient  graves  in 
the  Tnited  States  of  Colombia.     25150. 

Markson,  Philip  A.  (Herman's  Ranch,  Snake  River,  Oregon).  Two  specimens  of 
copper  ore  from  the  Idaho  side  tf  Snake  River  (24735);  cuprite  and  native  cop- 
per from  Little  Bar,  Snake  River,  collected  hy  Dr.  W.  H.  Melville,  V.  S.  Geo- 
logical Survey  (24934);  silver  ore  from  Union  County  (25194). 

Marron,  Thomas  (U.  S.  National  Museum).  Specimen  of  northern  ))halarope 
{VhalaropuB  lohatus)  from  Washington  Navy  Yard  bridge.    24768. 

Marsh,  I*rof.  O.  C.     (See  under  Interior  i)epartment.     IJ.  S.  Geological  Survey.) 

Marsh,  George  B.  (Xogales,  Ariz.),  through  P.  L.  .Tony,  U.  S.  National  Museum. 
Alcoholic  specimen  of  iquana  (C/cifotfaxra  mnlthpinisf),  a  rare  species,  new  to 
the  alcoholic  collection.    24(>51. 

Marsh.  W^.  A.  (Aledo,  111.).  Three  species  of  unios  from  the  Mississippi  Valley, 
Exchange.    24841. 

Marshall,  Georcje  (Laurel,  Md.).  Specimen  of  woodhare  (Lepits  sylvaticus)  in  the 
flesh  (24682);  jumping-mouse  (Zaptin  ^?iJ«omim«;  in  the  flesh  (24793) ;  star-nosed 
mole  {('ondfflura  cr'mtata)  (25618);  garter-snake  (256(57);  skin  of  purple  grackle 
{Qnisculus  quUcula)  (25707). 

Marshall,  Henry  (Laurel,  Md.).  Albino  gray  squirrel  {SciuruH  carolinensis)  in  the 
flesh  (24.56>i) ;  common  mole  {Sca1o2)H  aqitaticits)  in  the  flesh  (24576) ;  three  blue  Jays 
(CijanoHtta  cristata)  and  a  hermit  thrush  in  the  flesh  (25331, 25497) ;  whippoorwill 
{AvtrostoinuH  rocifenia),  and  a  blue  jay  (Cyanocitta  criataia)  in  the  flesh  (25679). 

Martin,  Dr.  D.  S.  (New  York  City).  Two  pieces  of  lignite  from  Disco  Island, 
(ireenland.    247.55. 

Martin,  T.  C.  (New  York  City).  Original  sketch  by  S.  F.  B.  Morse,  showing  cir- 
cuit of  telegraph  between  Boston  and  New  York.     24901. 

Marx,  Dr.  George.     (See  under  Prof.  J.  W.  P.  Jejiks.) 

Mason,  Prof.  O.  T.     (See  under  Miss  Irene  S.  Daniel,  R.  R.  Gurley,  Leopold  Luchs.) 

Matthews,  R.  E.  (Roanoke,  Va.).  Specimen  of  Ct/^erowia  rf^fl/i»  Fab.,  with  eggs. 
2.5791. 

Maynard,  George  C.  (Washington,  D.  C).  Lithograph  of  Thomas  A.  Edison  and 
of  building  in  which  flrst  telegrajdi  office  was  opened  by  Mr.  Morse  in  Balti- 
more (deposit)  (24944);  two  English  dial-telegraph  instruments,  and  a  Kenosln 
telegraph-insulator,  belonging  to  the  Old  Time  Telegraphers'  collection  (gif  ) 
(2.5097);  Morse  telegraph-relay  used  in  the  year  1860  (deposit)  (25413).  (S(0 
under  Paul  1).  Connor,  O.  A.  Gurley,  Charles  M.  Heaton,  William  Kline,  I.  N 
Miller,  W.  A.  Neill,  and  The  E.  S.  Greeley  Company.) 
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Meacham,  Mrs.  D.  H.  (Ciucinnati.  Oliio).  Flint  tiako,  four  arrow-)»oiiit8^  and  a  shell 
bead.     Kxchange.     25091. 

Mearns,  Dr.  E.  A.,  U.  S.  A.  (Fort  SnelliDg,  Minn.).  Shells,  representiug  48  speciet. 
24840. 

*  Mkahns,  Dr.  ED(iAR  A.,  V.  S.  Army  (International  Boundary  Commission,  El  Pmo, 
Tex.).  Birds'  nests  and  eggH;  small  collection  of  fishes,  conaistiog  of  Mon- 
stoma f  Percaf  Jvtiohus,  Clupea^  AmiuruH,  Stizosteium,  Lepidosieus,  Uaploidonoiu, 
Dorosomttf  Ictalnrutt,  Amhloplile^j  Esox  lucius,  PomoriHy  Anguilla,  LepomUy  Eihm- 
stomay  Fmhra,  JlybopniHf  and  Xotropis;  140  birds'  skins,  representing  78  species; 
mammal  skins  and  skulls  (25392);  collection  of  mammal  skius  and  skulk, 
cocoons  of  bag- worm  {Thyridopierijx  sp.),  cretaceous  fossils  from  El  Paso. 
Tex.;  76  specimens  of  liirds*  skins  representing  27  species  (25578);  colle4*tio& 
of  birds'  skins,  16  specimens  representing  2  species  of  birds'  eggs^  maninul 
skins,  turtles  (25823) ;  rocks,  birds*  nest,  eggs,  l>irds'  skins,  mammal  skins,  speci- 
mens of  Eelix  (25879). 

Medkr,  Feri)  (New  York  City).  Engravings,  consisting  of  the  Head  of  Christ. 
Durer;  portrait,  Van  >>ichem;  Philip  II,  H.  Wierix;  Miiller.  Anton  Graff;  mei- 
zotint  of  ,T.  Kamsden,  published  January  1,  1791.    Purchase.     (25734). 

Meeds,  Prof.  A.  D.  (University  of  Minnesota,  Minnea])olis,  Minn.),  through  Prof.  C 
W.  Hall.  Stone  slab  from  the  Fort  I'nion  group  of  southern  Montana,  l>earin|; 
the  impressions  of  several  leavt^s.  among  Avhich  is  a  specimen  of  PopmlMt,  oev 
to  science s    Exchange.     25292. 

Meigs,  Gen.  Montoomeky  C,  I'.  S.  Army  (Washington,  D.  C).  Revolving  rifle,  in 
mahogany  case,  invented  about  1835,  mad»*  at  Rochester,  X.  Y,,  by  Billing- 
hurst  (gift)  (21827);  through  Montgomery  Meigs  and  Mary  M.  Taylor,  exec- 
utors of  the  estate  of  (ien.  Meigs  (bequeathed  by  Gen.  Meigs  and  deposited 
in  the  Museum),  seal  ring  with  intaglio  portrait  of  Julius  Ca;sar,  an  antique 
stone;  large  signet  of  bronze  with  stoue engraved  in  intaglio;  antique  of  Charoo 
and  Achilles  or  .Eneas;  silver  tureen,  part  of  silver  service  presented  by  the 
citizens  of  Baltimore  to  Commodore  John  Rogers  in  testimony  of  their  appiv- 
ciation  of  the  inq>ortant  aid  afforded  by  him  in  the  defense  of  Baltimore  on  the 
12th  and  13th  of  September,  1814;  silver  teakettle  presented  to  Capt.  Montgom- 
ery Meigs,  r.  S.  Engineers,  by  the  corporation  of  Washington,  with  a  resolntion 
of  thanks  ai)provi*d  March  12.  1853,  for  his  rejiort  on  the  Washington  Aquedact, 
presented  .June  9,  185^1,  by  John  W.Maury,  mayor.  Joseph  Burrows,  of  the 
board  of  aldermen,  an<l  A.  W.  Miller,  of  the  board  of  common  council,  commit- 
tee of  the  corporation;  cabinet  of  coins,  medals,  and  other  objects," the  cabinet 
made  of  fraguMMits  of  the  wagons  used  by  Gen.  Shennan  in  the  campaign  of 
18»>4  an<l  18()5  —including  a  collection  of  137  ccdored  glass  reproductions  of  antiqae 
intaglio  gems;  ]daster  cast  of  a  Thorwaldsen  medallion;  gtdd-mounted  antique 
intaglio  ''Pliebus  in  Chariot  of  the  Sun;"  .58  bronze  and  gilded  medals,  com- 
meni<u*ating  <'vents  in  American  and  European  history;  49  modern  gold,  silver. 
and  copper  coins  of  England,  (ieruiauy,  Mexico,  Italy,  and  Spain;  254  silver 
and  copjier  coins  of  ancient  (JIn»ece  and  Roun*;  badge  of  the  Union  Leagw 
Club  of  Phila<lelphia;  medal  given  by  the  (Jrand  Trunk  Railway  Companj of 
Canada  to  persons  <listinguishing  themselves  in  its  service;  hronze  medal 
awarded  to  Gen.  Meigs  for  the  Cabin  J<din  Bridge  by  the  Centennial  Commis- 
sion, 1876  (deposit)  (25386);  7  coh)red  sketches  and  23  pencil  sketches  (gift) 
(25469). 

Melvillk,  Dr.  W.  H.  (SeeumlcrC.  M.  Allen,  C.  H.  Hand,  R.  L.  Hornbrook,  E.  F. 
Lettrick,  Philip  A.  Markson,  S,  L.  Pel  key.  Interior  Department,  U.  S.  Geolog- 
ical Survey.) 


*  A  further  reference  to  the  c(dlecti(uisnia<le  by  Dr.  Meams  for  the  National  Museum, 
in  connection  with  the  Internati<mal  Boundary  C-ommission,  will  be  found  in  tbe 
chapter  on  Explorations. 
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Mendenhall,  Prof.  T.  C.  (See  under  Treasury  Department.  U.  8.  Coast  and  Geo- 
detic Survey. ) 

Menefee,  Speed  S.  (Louisville,  Ky.).  Specimen  of  native  silkworm,  Telea  polyphe- 
WHS.     24730. 

Mekriam,  Dr.  C.  Hart  (Chief  of  Division  of  Ornithology  and  Mammalogy,  Depart- 
ment of  Agriculture).  Four  birds'  skins,  representing  2  species  from  Florida 
and  Texas.  Deposit.  25853.  (See  under  Department  of  Agriculture,  Smith- 
sonian Institution,  National  Zoological  Park.) 

Merrill,  GkoR(1E  P.  (See  under  Prof.  W.  J.  Brown,  J.  W.  Fleming;  Smithsonian 
Institution,  IJ.  S.  National  Museum.) 

Merrill,  Consul-General  Samuel.     (See  under  Department  of  State.) 

Metcalf,  H.  D.  (Landover,  Md.).  Bill  of  lading  of  the  Philadelphia  and  Btiltimore 
Citizens'  Union  Line  of  Transportation,  April  18,  1840.    25258. 

MiCHAUD,  Dr.  GusTAVE  (San  Jos<^,  Costa  Rica),  through  Prof.  C.  V.  Riley.  Thirty- 
three  specimens,  representing  16  species  of  insects  of  various  orders  from  Costa 
Rica.    24874. 

MiDDLETON,  R.  Morton  (South  Pittsburg,  Tenn.).  Specimen  of  Plethodon  wneua. 
25755. 

Miles,  L.  (Ashley,  N.  Dak.).    Head  of  prairie  hen  ( Tympanuchus  americanus).     25662. 

Miller,  Charlks,  Jr.  (Grand  Rapids,  Mich.).  Fossil  shells  and  5  small  arrow- 
heads.   25711. 

Miller,  I.  N.  (Cincinnati,  Ohio),  through  Mr.  George  C.  Maynard.  Morse  telegraph 
key,  belonging  to  the  Old  Time  Telegraphers'  Collection.     Deposit.     25095. 

Miller,  Capt.  James  M.  (Washington,  D.  C).  Original  roll  and  muster  of  the 
Commander-in-Chief  (Gen.  Washington)  guard  for  the  month  of  July,  certified 
by  William  Colfax,  lieutenant  in  command;  testimonial  to  good  service  and 
character  of  Baron  de  Arendt,  from  the  War  Office,  Philadelphia,  September  15, 
1778.    25672. 

MiLLMORE,  W^iLLiAM  (Sitka,  Alaska),  through  Prof.  Charles  H.  Gilbert.  Crab. 
24776. 

MiNDELEFF,  CosMOs  (U.  S.  Bureau  of  Ethnology).  Specimen  of  calcite  pseudomorph 
after  glauberite  from  Rio  Verde,  Ariz.     24988. 

Mitchell,  Georok  (Vancouver,  Wash. ).    Nests  of  Cindns  mexicanua.    (24615,  24670. ) 

Mitchell,  Gcy  K.  (Washington,  D.  C).  Two  hundred  and  tilty-two  specimens  of 
birds'  eggs,  representing  34  species.     25167. 

Mitchell,  J.  D.  (Victoria,  Tex.).  Thirty-eight  species  of  shells  (25542);  miscella- 
neous shells  (25837). 

Moffett,  J.  S.  (Harrisonburg,  Va.).     Polisheil  slab  of  stalagmite  marble.     25240. 

MoLLER,  Theodore  (Washington,  D.  C).  War-club  of  the  Ute  Indians  of  Colorado. 
24994. 

Monks,  Miss  S.  P.  (Los  Angeles,  Cal.).     Recent  and  fossil  shells.    25844. 

Montandon,  Prof.  A.  L.  (Bucarest,  Roumania).  Two  hundred  and  twenty-four  spec- 
imens representing  76  species  of  Old  World  hemiptera,  well  preserved,  authori- 
tatively named,  and  new  to  the  collection  (24579) ;  30  species  of  exotic  hemiptera 
(25244);  29  species  of  heteroptera  (25520). 

Montgomery,  S.  II.  (Portsmouth,  Ohio).  Forty  flint  implements  from  Ohio  and 
Kentucky.     Exchange.     25375. 

MooNEv,  James  (U.  S.  Bureau  of  Ethnology).  Ethnological  objects  from  the  Piute 
IndiauK,  consisting  of  a  blanket  of  rabbit  skins,  3  arrows,  stick-game,  fire-drill, 
body  of  decoy  duck,  and  part  of  rush  mat  made  by  a  Winnebago  Indian.  254*8. 
(See  under  Smithsonian  Institution.     V.  S.  Bureau  of  Ethnology.) 

MoOREHEAD,  Wahkex  K.  (Camp  Hopewell,  Anderson,  Ohio).  Altar  made  of  baked 
clay  from  a  mound  on  the  north  fork  of  Paint  Creek,  Ross  County,  Ohio.    25003. 

MORCOM,  G.  F.  (Chicago,  111.).  Cackling  goose  {Brantxi  canadensis  minima)  in  the 
flesh.    24986. 
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MoKKLANi),  Waltkr  (Wasliingtou,  D.  C).  Specimen  of  Larimus  fasciafun  from 
Fortress  Monroe  (25742) ;  cnnner  or  blue"  perch  {Ctenolabrwt  adsperBua)  (25794). 

Morgan,  T.  H.  (Bym  Mawr,  Pa.).  Spocimens  of  crustaceang  from  near  Jamaica. 
West  Indies.     25373. 

MoKGAN,  \V.  J.,  &  Co.  (Cleveland,  Ohio).  Three  specimens  of  chromo-lithographie 
1)08 ter  work.     25875. 

MoKGANTOx  Laxi)  IMPROVEMENT  COMPANY  (Morganton,  N.  C).  Indian  hatchet 
from  Cherry  Fields,  specimens  of  nlmandite  and  of  corundam  altering  to  da- 
monrito  from  Burke  County,  an<l  of  corundum  from  Yancey  Coanty,  collected 
hy  W.  S.  Yeates,  of  the  National  Museum.    24964. 

Morrison,  Prof.  James  II.  (Luray,  Va.).    Bat  from  Virginia.    25457. 

Morrow,  J.  B.  (Kllicott  City,  Md.),  through  J.  D.  McGuire.  Grooved  ax  from 
Cumberland  (,'ounty.  Pa.,  and  polished  hatchet  from  Hardin  County,  Ohio.    24910. 

MoRSK,  S.  F.  B.     (See  under  T.  C.  Martin.) 

Moss,  WiLLiA.M  (Ashtou-under-Lyne,  England).  Specimens  of  Bulimua  acntuM  with 
microscopic  slides,  an<l  specimens  showing  serrated  organ  and  details  (24332); 
12  microscopical  slides  of  dentition  of  British  moUusks  (25387). 

MuKiiARJi^  T.  N.     (See  under  Department  of  State.) 

Murdoch,  John  (Washington,  D.  C).  Chromo- photogravure  of  a  Spanish  man-of- 
war  (253^)3);  pair  of  Eskimo  winter  mittens  made  of  Polar  bear  8kiu  from  the 
village  of  Utkiavwing,  near  Point  Barrow,  Alaska  (25515);  hooded  frock 
(Atige)  (forming  costume  of  a  man),  made  of  spotted  skin  of  the  tamo  Siberian 
reindeer*,  and  a  pair  of  highly  ornamented  full-dress  boots  of  reindeer  skin 
(25645) ;  8  bird  skins,  representing  7  species,  from  eastern  Massachusetts  (25716). 

Murray,  J.  Ogden  (Goshen,  Va.).     Arrow-heads  (25087,  25545). 

Murray,  John  (Edinburgh,  Scotland).  Eighty-nine  specimens  of  heruiit  crab* 
from  the  Firth  of  Clyde.    25925. 

Muschamp,  Edward.    (See  under  J.  H.  McCreery.) 

Museum  of  Comparative  Zoology  (Cambridge,  Mass.),  throngh  Prof.  S.  (varman. 
Two  lizards  from  South  Dakota  (25031);  alcoholic  specimen  of  Azeria  pamamat- 
sis  (256S7).     Exchange.  . 

MusEi^M  OF  Fixe  Arts  (Boston,  Mass.).  Modern  imjiression  from  a  fifteenth  or 
sixteenth  century  wooden  block  in  tbe  possession  of  the  Musenm  of  Fine  Arti. 
24947. 

Museum  of  Natural  History  (Paris,  France).  Forty  birds'  skins,  representing 96 
specieH,  from  Madagascar,  the  Phillipine,  and  other  at^aceut  islands  (25691): 
through  Dr.  E.  Beauregard,  skeletons  of  Rhynchotus  rufescenn^  Ckauna  cAararJc 
Ketupa  lesclivnantti,  iSarkidiornis  wffyptiuH,  Psophia  crepHanB,  Gifp9  fulvus^  Ttirticnt 
piirpureusy  lihijnovhn'iuH  juhatusj  PhaUicrocorax  uriltf  7  mammal  skeletons  and  an 
alcoholic  specimen  of  Chinii)auzee  (24853).     Exchange. 

MuzzEY,  Gkor(;e  E.  (Lexington,  Mass.).  Silver  medal  of  <cntenuial  celebrati«in  of 
the  battle  of  Lexington,  April  19,  1875.     24958. 

Nahrin,  Mrs.  M.  L.  ((ioodrieh,  Mich.).     Specimen  of  serpentine  quartzite.     24631. 

Nash,  B.  T.  (Syracuse,  N.  Y.),  through  Hon.  J.  J.  Belden.  Cap  owneil  and  worn  bj 
Nathan  Ives  during  the  naval  engagement  between  the  Kearaarge  and  AUbawiM^ 
sheath-kiiifc  and  sailors  ])alni,  also  owned  by  Mr.  Ives.    25148. 

National  Museum  of  Antiiroi»()lo(jy  (Florence,  Italy),  through  l*rof.  Paolo Mant«- 
gazza.    Thirty-seven  archa-ological  objects  from  Italj'.     Exchange.     24919. 

Nath  >nal  Museum  of  Costa  Kica  (San  Josi^,  Costa  Rica).  Four  birds'  skins,  ropre- 
Kenting2  new  si»ecies  (24i>U);  tbrough  Mr.  George  K.  Cherrie,  type  specim«o» 
of  Mionecies  semisvhistacrus,  sp.  nov.,  and  Ornithion  pvaiUum  sMbJlamm  Snlph.. 
iiov.     (24924). 

Naval  Eulipsk  Expkiuthin  (United  States).  Seven  birds*  skins*  reprvnenting  » 
s)M'cies  from  Ascension  and  St.  Helena  Islands.     25700. 

Nf.al,  Dr.  .Tamks  V.  (Lake  City,  Fla.).  Eighteen  arn>w-heads  and  a  perforator  froa 
Kabun  County,  Ga.    24656. 
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Nealk,  H.  C.  (U.  S.  National  Museum).  Si)eciiiien8  of  (luartzito  from  Totsdam, 
N.  Y.     25255. 

Nkeb,  V.  C.     (See  under  W.  Seifert.) 

Nehkixg,  Prof.  Dr.  A.  (Berlin,  Germany).  Five  seeds  of  Cratopleura  helvetica  Neh- 
riugiy  C.  Weber,  found  in  peat  at  Klingi.     Exchange.    25510. 

Neill,  W.  a.  (Cleveland,  Ohio),  through  Mr.  George  C.  Maynard.  Wade  telegraph- 
insulator,  belonging  to  the  Old  Time  Telegraphers'  collection.    25099. 

Nelson,  E.  W.  (Bishop  Creek,  Cal.).  Skins  and  skulls  of  Idack  bear,  and  three 
brown  bears  (24863) ;  skins  and  skulls  of  three  deer  (25180). 

Neumann,  Dr.  Jtlius  (Hoihow,  China).  Two  bronze  drums  or  bells  with  wooden 
stands,  collected  by  Mr.  F.  8.  Unwin,  of  Canton,  China  (25266);  collection  of 
cocoanut  ware,  tools  used  for  carving  the  shells,  four  hatiS,  two  bamboo  lamps, 
2  smoothing-irons,  crockery  ware,  wine-cups,  and  chess-box  (25712). 

Neville,  William  R.  (Houston,  Tex.).  Specimen  of  mole-cricket  {Gryllotalpa 
longipennis).     25004. 

Newberry,  Dr.  J.  S.     (See  under  Interior  Department.    U.  S.  Geological  Survey.) 

Nbwhall,  W.  11.     (See  under  Smithsonian  Institution.     U.  S.  National  Museum.) 

Newport,  Miss  Eddie  (Glasgow,  Ky.).  Living  specimen  of  snake,  Cyclophin  wsiivus, 
24894. 

New  York  State  Museum  (Albany,  N.  Y.),  through  Prof.  J.  M.  Clarke.    Dupli- 
.  cate  specimens  of  fossils  from  the  Rio  de  Janeiro  Museum  collection.    25670. 

Niswander,  F.  J.  (Laramie,  Wyo.),  through  Prof.  C.  V.  Riley.  Fifty-two  species 
of  miscellaneous  insects  from  Wyoming.    25357. 

NoKl,  Paul  (Rouen,  Franco).     Fifty  insects  from  Europe.     Exchange.    25269. 

Norman,  Rev.  A.  M.  (Bummoor  Rectory,  Fence  Houses,  Durham,  England).  Twen- 
ty-two species  of  Eurojiean  Pagurido!  and  Pycnoyonoida.     Exchange.    25506. 

North RUP,  Dr.  G.  J.  (Marquette,  Mich.).     Iron  ore.    25802. 

Norton,  Arthur  II.  (Westbrook,  Me.).     Seven  bird's  skins.    Exchange.    25463. 

Nuttall,  Mrs.  Zklia  (Dresden,  Germany).  A  painting,  copy  of  an  ancient  Mexi- 
can feather  shield.    24794. 

Ober,  F.  a.     (See  under  Kingston  Exjiosition.) 

Oberlin  College  (Oberlin,  Ohio),  through  L.  M.  McCormick.  Specimen  of  fruit 
bat  (Pteropus  keraudrenii).     2486-1. 

Olivier,  Ernest  (Moulines  (Allier),  France).  Specimens  of  Photinus  rigidus  Oliv., 
from  Cape  Breton.    25268. 

Olney,  Mrs.  Mary  P.  (Spokane,  Wash.).     Shells.     25594. 

O'Neill,  William  O.  (Prescott,  Ariz.).  Lithographic  limestone  from  Yavapai 
County.     25525. 

Orcutt,  C.  H.  (San  Diego,  Cal.).  Specimens  of  Solecurtua  snbteres,  Solen  rosaceuSy 
and  Siliqua  lucida  from  San  Diego  and  Rodos  Santos  Baj',  Lower  California. 
2.5H40. 

Ormsbee.  E.  L.  (Cleveland,  Ohio),  through  Mr.  Robert  Ridgway.  Photograph  of  a 
brant  with  an  Eskimo  arrow  through  its  wing.     24922. 

OSBORN,  Prof.  ll.  L.  (Hamline  University,  Hamline,  Minn.).  Twenty-five  shells. 
24556. 

Otacjo  University  Museum  (l)unedin.  New  Zealand),  through  Dr.  T.  Jeftrey  Parker, 
(^rustaceans.     Exchange.     25341. 

Otis  A  Garsline  (Rochester,  N.  Y.),  through  Prof.  H.  L.  Fairchild.  Sixty-four 
specimens  of  well-drillings  from  Rochester.     25062. 

Owsley,  Dr.  W.  T.  (Glasgow,  Ky.).    Two  snakes.    24821. 

Packard,  A.  S.     (Sec  under  C.  M.  Allen,  C.  H.  Hand.) 

Palmer,   Edward  (Washington,  D.  C).    Rocks,  vegetable  drugs,  foods,  tanned 
skins  of  Iguana,  collection  of  ethnological  objects  from  the  Cocopa  Vaki,  White 
Mountain  Apache,  and  Mexican  Indians  of  Mexico  and  New  Mexico,  208  archaeo- 
logical  objects  consisting  of  stone  implements  from  the  same    locality  ^  ^vsA^ 
fossil  shells.     Purchase.    24600. 
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Palmer,  Joseph  (U.  S.  National  Museum).  Skin  of  field-mouse  {Jrvicola  riparim$) 
(24560);  3  young  meadow-mice  in  the  flesh  (24811). 

Palmer,  William  (U.  S.  National  Museum).  Two  skins  of  common  mole  {Scalopi 
aquaticus),  from  Baltimore;  skin  of  rhesus  monkey  (Macacus  rhesus)  (24565); 
monkey  {Chrysothrix  sciurea)  (25127);  macaque  {Macacns  sp.)  (25130);  jendaya 
paroquet  {Connrus  jendaya)  from  Brazil  (25164);  jumping-mouse  {Zapys  hwd- 
8oniu8)  from  Balston,  Va.,  in  the  flesh,  collected  by  Willard  Burch  (25184).  (See 
under  Capt.  W.  H.  Cassell.) 

Park,  J.  T.  (Warner,  Tenn.).  Four  specimens  of  bronzed  gracklo  {Quisculus  quii- 
cula  (fiitua),     24814. 

Parker,  A.  H.  (Westbrook,  Me.).     Larvae  of  dytiscid  beetle  and  carabid  beetle, 
alcoholic  specimens  of  reptiles,  skull  of  owl,  Nyciale  iengmalni  richardsani,  alco- 
holic crustaceans  and  echini,   4  birds'  skins,  specimens  of  mainmalB,  shells 
(25464);  8  tortoises  from  Stroudwater  River  (25632).    Exchange. 

Parker,  Dr.  T.  Jeffrey.     (See  under  Otago  University  Museum.) 

Parmele,  Mrs.  Theodore  W.  (New  York  City).     Historical  chart.    25558. 

Parsons,  Miss  Katiikrine  (Washington,  D.  C).  Sedan  chair  formerly  owned  by 
the  family  of  Louis  XIV.     Deposit.     25600. 

Patrick,  Isaac  (Crown  King,  Ariz.).    Male  specimen  oi Dynasies  granti.    24915. 

Paitee,  T.  B.  (Valley  Springs,  Cal.).  8et  of  e^g^  of  yellow-billed  magpie  (Ptc« 
nuttaUi)  (25684);  sets  of  eggs  of  Faico  sparveriu8f  Colaptes  capet\  Pica  nutt^iUi 
(25757). 

Patton,  W.  (Cedar  Cr^ek,  Mo.).     Specimens  of  iron  sulphide.    24674. 

Payn,  Elias  (Tres  Piedras,  N.  Mex.).     Sandstone.    25801. 

Payne,  Robert  H.  (IJ.  S.  Geological  Survey).  Enamel  picture  on  glass,  transferred 
from  stone.    25093. 

Payne,  Samuel  (Washington,  D.  C).    Monkey,  Ctrcopithecu8  Hp.    25682. 

Peabody  MrsEUM  (Cambridge,  Mass.),  through  Prof.  A.  E.  Verrill.  Specimens 
of  Panopeu8  crenatus^  ira»sv€r8u8  and  planus.    Exchange.    25342. 

Pecos  Red  Sandstone  Company  (Pecos  City,  Tex.).  Two  4-inch  cubes  of  red  sand- 
stone.   25351. 

Pelkey,  S.  a.  (Huntington,  Oregon).  Opal  (f),  collected  by  Dr.  W.  H.  Melville, 
U.  S.  Geological  Survey.     25077. 

Pence,  W.  C.  (Shenandoah,  Va.).     Insects  (24865,  25070). 

Penfield,  Prof.  S.  L.  (New  Haven,  Conn.).  Minerals  from  various  localities,  con- 
sisting of  litliiophilite,  amblygonite,  hureaulite,  reddingite,  triploidite,  dick- 
insonite,  uatrophite,  t'airfieldite,  scovillite,  rhabdophane  (25202);  spango- 
lito  from  Tombstone,  Ariz.  (25421).  (See  under  Dr.  F.  M.  Endlich,  George  E. 
Kedzie,  Interior  Department.     IJ.  S.  (ieoh)gical  Survey,  Tingley  S.  Wood). 

Pennsylvania  Railroad  Company.  Complete  steel  tie  with  rail  and  fastenings 
used  on  the  road  near  Philade]]>hia  (25532),  through  Joseph  T.  Richards,  assist 
ant  chief  engineer, plaster  cast  of  a  bronze  tablet  for  the  BordentowD  monument; 
eri'ctc<l  by  tlie  Pennsylvania  Hailroad  to  mark  the  first  piece  of  track  laid  in 
tht;  State  of  New  .lersey,  and  also  to  conmieuiorate  the  sixtietli  anniversarv  of 
the  tirst  niovfuient  by  steam  in  New  Jersey  (25337). 

Pennvpackkk,  C.  II.  (West  Cliestt-r,  Pa.).  Five  specimens  of  calcite  frotu  Bigrigg 
mine,  Cunibi*rland,  England  (24787);  specimen  of  adamite,  smithsonite  from 
Greece,  and  corundum  from  Ceylon  (25453).     Purchase. 

Penrose,  R.  A.  F..  jr.     Specimen  of  spessartite  from  Llano  County,  Tex.     25214. 

Pekkins,  F.  S.  (Madison,  W  is.).  Hrnss  buckle  of  European  manofactuxe,  obtained 
from  an  Indian  grave  near  Oshkosh.     25744. 

Peters,  Dr.  John  P.  (New  York  ( 'ity).  Weaving-loom,  card,  and  shnttle  ttom Bag- 
dad (25104);  through  l)r.  (/yrns  Adler,  Turkish  baker's  tally  from  Bronssa.  in 
A^ia  Minor  (25808). 
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Peterson,  N.  (Salem,  N.  C).    Sample  of  corrugated  applewood.    24765. 

Pettigrew,  F.  W.  (Fort  Pierre,  S.  Dak.).  Fossil  boue  containing  chalcedony 
(25513);  skull  of  Arickuree  Indian,  and  a  large  fragment  of  fossil  bone  (25721). 

Pfoudtk,  Ofto  F.  (Jersey  City,  N.  J.).  Small  litbological  collection  from  New  Jer. 
sey,  California,  Mexico,  New  Mexico,  Bolivia,  Peru,  Saxony,  Germany,  and  Ari- 
zona, and  an  Azaugar.    25278. 

Phillips,  Barnktt  (Brooklyn,  N.  Y.).  "Petticoat  lamp,"  a  band-lamp  in  which 
lard  oil  was  burned.   257B7. 

Phillips,  H.  H.  (Crystal  Falls,  Mich.).     Bird's  egg.    25855. 

Phillips,  \V.  H.  (U.  S.  National  Museum),  through  Mr.  F.  A.  Lucas.  Skull  of  cavy 
{Cfclogenya paca)  t'nmi'SU'aTwguii.    24613. 

Ph(KNIx  Ihox  Works  (Pba?nixville,  Pa.),  through  Amory  CofUn.  Chart  of  sec- 
tions and  shapes  of  rails  rolled  by  the  works,  previous  to  1862.    25735. 

PiciiKR,  Miss  Axnie  B.  (Pasadena,  Cal.).  Photographs  of  Padre  Serra,  a  Mexican 
drawn- work  maker;  Father  Serra's  stirrup  (Indian  wood-carving),  and  drawn- 
work,  showing  *•  Little  Jesus"  stitch.    25019. 

Pickles,  Julian  (Dry  Branch,  Mo.).    Nine  specimens  of  barite  and  one  specimen  of 
•     calcite.    25239. 

PiERCK,  Hon.  William  P.     (See  under  Dr.  J.  F.  Chittenden.) 

PiLSBRY,  If.  A.  (Academy  of  Natural  Sciences,  Philadelphia,  Pa.).  Two  specimens 
of  Vinj}ara  yeorgiana  var.  altior  Pils.,  and  one  of  Prososthenii  tournoneri  Newm. 
25733. 

Pleas,  C.  E.  (Clinton,  Ark.).  Mounted  winter  wren  {Troglodytes  hiemalia) 
(25417);  12  birds,  representing  9  species  (25778).    Exchange. 

Pollock,  John  S.  (Smithsonian  Institution).  Red-tailed  hawk  (Buteo  horealis)  in 
the  tiesh,  from  Shanklin,  Va.  (24866);  Cooper's  hawk  {Accipiter  cooperi)  in  the 
flesh,  from  the  same  locality  (25242). 

Pond,  Lieut.  Charles  F.,  U.  S.  Navy  (Navy  Yard,  Mare  Island,  Cal.).  Specimen 
of  sphinx-moth  {Smerinihus  ophlhalmicuft  Bd.).     25610. 

POPK,  II.,  (Southwest  Point,  Anticosti,  Quebec,  Cauada).  Skull  of  grey  or  horse- 
head  seal  {HalicharuH  grypun).     25044. 

Porter,  Capt.  OEORCiE  D.     (See  under  Miss  J.  N.  Cooke.) 

Porter,  Dr.  J.  H.  (Army  Medical  Museum,  Washington,  D.  C).  Two  human  skulls, 
piece  of  bone,  4  stone  implements  from  Rockingham  County,  Va.     24719. 

Porter,  W.  B.  (Chicago,  111.).  Set  of  eggs  of  Sieina  maxima  from  Key  West,  and 
one  from  near  Biloxi,  Miss.  (25092);  set  of  eggs  of  everglade  kite  {BoBirhamua 
8ociabiU8)  from  Dade  County,  Fla.  (25185). 

Potter,  Rev.  J.  A.  (Fort  Clark,  Tex.).  Large  fresh-water  shrimp  (Paltemon), 
25663. 

Powell,  Maj.  .J.  W.  (See  under  C.  W.  Cunningham,  Smithsonian  Institution. 
U.  S.  Bureau  of  Ethnology,  Smithsonian  Institution.     U.  S.  Geological  Survey.) 

Powell,  Maj.  William  H.  (Fort  Keogb,  Mont.),  through  Dr.  D.  P.  Wolhaupter. 
Black  stone  pii^e  belonging  to  Washiiki,  a  chief  of  the  Arapahoes,  and  presented 
to  Major  Powell  by  him  <luring  the  campaign  of  1876.     25427. 

Pratt,  John  (Brooklyn,  N.  Y. ).  Model  *' Typewriter,"  invented  in  1864  by  John 
Pratt.     Purchase.     25479. 

Preble,  E.  A.     (See  under  Frank  II   Hiteheoek.) 

Prill,  Dr.  A.  G.  (Sweet  Home,  Oregon).  Nest  and  eggs  of  Melosjnzafasciata  guitataf 
and  nest  of  Iroglodyten  hUnnaUs  pacijlcu«  (24669);  2  skins  of  downy  young  of 
ring-uecked  pheasant  {Phasianutf  forquaiwt)  (24722);  downy  young  of  Cooper's 
hawk  {AccipiUr  cooperi)  from  Oregon  (24737);  set  of  eggs  of  western  house 
wr<'U  (  TroglodyteH  wdon  aztecus)  (24921). 

PRixciLE,  C.  (i.  (Charlotte,  Vt.).     Dried  plants  from  Mexico  (24614,  25883). 

Priden,  Alfred  (Dayton,  Ohio).     Copper  axe  from  an  Indian  mound,  and  teo"^^^ 
taken  from  a  skull  found  in  the  same  mound.    25113. 
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PuRiNTON,  L.  W.  (Boaver,  Kans.).     Specimen  of  badger  {laxidea  americana)  from 

Trogo  Couuty.     Purcliase.     25132. 
Putnam,  Prof.  F.  W.     (See  under  Mrs.  D.  H.  Spenser.) 
PlTTXAM,  Mrs.   William  (Lyker's,  New   York).    Specimen  of  cetropia   silk-uioth. 

25015. 
QuELCH,  Bertram  (Wilmington,  N.C.).     Butterflies.    24870. 
QUEREDO,  Alexander  Samuel  Lafone  (Pilciao,  Cntumarea,  Argentine  Republic), 

through  Mr.  George  Salthouse,  Fairfield,  Liverpool,  England.      Fragments  of 

pottery.     25299. 
Quick,  E.  R.     (See  under  Dr.  O.  P.  Hay.) 
QUIVE8,  George  A.  (Washington,  D.  C).    Lizard.     25053. 
Rabbit,  Samuel  (Washington,  I).  ('.).    Pouter-pigeon.    24836. 
Ragsdale,  George  H.  (Gainesville,  Tex.).    Marine  shells  from  the  w€?»t  roant  of 

Mexico  (24740);  tail  of  cardinal  {Cardittalis  cardinalh)  (25671). 
Ralph,  Dr.  William  L.  (Utica,  N.  Y.).     Wolf  (Cani«  lepns  yriHeoalbua)  (24575);  skin 

of  CabaniH*  woodpecker  {Ih'ifohateH  villoans  hyloHcopuft)  from  Colorado  (24898);  14 

birds'  skins,   representing  11   species    from  San  Mateo,  Putnam  Couuty,  Fla. 

(25786);  magnificent  collection  of  birds'  eggs,  consistingof  1,630  specimens,  rep- 
resenting 194  species  and  444  sets,  several  of  which  are  new  to  the  collection; 

also  100  nests  (25787);  through  Captain  Charles  E.  Bendire,  U.  S.  Army,  2  skins 

of  saw-whet  owl  \Nyclala  acadica)^  skin  of  flanmiulated  screech  owl  {Megu9cop9 

fiammeoluH)  frcmi  Colorado  (24851). 
Rambo,  M.  Elmer  (Lower  Providence,  Pa.).     Fossil  peiitremiteH  from  Mt.  Newman. 

Va.     25058. 
l.AMSAY,  Dr.  Edward  P.     (See  under  Australian  Museum.) 
Ramsburg,  C.  a.  (Washington,  D.  C).     Vertebra  of  fossil  whale.     2465)2. 
Randall,  F.  A.  (Warren,  Pa.).     Fossils.     Exchange.    25502. 
Ransdell,  Master  Harry.     (See  under  Willie  B.  Tate.) 
Rathbun,  Miss  M.  J.  (Smithsonian  Institution).     Eighty-seven  ferns,  collected  by 

Mr.  Richard  Rathbun  in  Brazil,  in  1877.    25404. 
Rathbun,  Richard  (U.  S.  Fish  Conunission).     Small  collection  of  Panopeug  from 

Brazil,  collected  in  1875-'76.    25381.     (See  umler  U.  S.  Fish  Commisaion,  Miss 

M.  J.  Rathbun.)    . 
Ray,  Garrett  D.  (Burnsvillc,  N.  C).     Twenty-live  specimens  of  kyauite  in  quartz, 

5  specimens  of  garnet,  73  si)ecimenH  of  beryl,  8  specimeun  of  columbitt*,  aud  1 

specimen  of  samarskitt^,  collected  by  Mr.  W.  S.  Yeates,  V,  S.  National  Museum 

(exchange)  (24917);  specimen  of  pn'historje  mica,  also  collected  by  Mr.  Yeatee, 

from  Ray's  Mine,  Yancey  County  (24995). 
Redding,  E.  L.  (Organ,  N.  Mex.).     Specimen  of  nniscovite  undergoing  alteration. 

25864. 
RKtiULAR  Army  and  Navv  Union  of  tiii:  V.  S.  Army  (Washington,  D.  C),  through 

D.  (■.  Breniian,  National  aide-de-camp.     Badge  and  lapel-button  of  the  Union. 

25116. 
RET80F  Mining  Company  (New  York  City).     Sample  of  lump  salt  as  niiued.     24554. 
Rice,  Mrs.  Marie  E.  (Coryville,  Pa  ).     Flint  scraper.     24553. 
Rice,  Prof.  William  North  (Wesleyan  I'niversity,  Middleton,  Conn.).     Hocks  aud 

ores  from  Connecticut,  Massaclnisetts.  and  New  York.     Exchan  25210. 

Run,  .1.  (J.  (Bethel,  Me.).     Two  varying  hares  (Lvpus  americunua  aw'^ncanns)  in  the 

flesh.     Purchase.     25289. 
Richards,  John  T.     (See  under  Forest  and  Stream  Publishing  Company.) 
Richards,  Joseph  T.     (See  under  Pennsylvania  Railrojwl  Company.) 
Richardson,  W.  D.  (Fredericksburg,   Va.).     Thirteen  specimens,  representing  4 

species  of  coleoptera,  specimen  of  Adraiicx  cacus,  2  specimens  of  BatrinHt  Bchammiif 

2  specimens  of  liatriHua  ionti',  and  2  spccimeus  of  JiatntiUH  viryiniw,     25677. 
Richmond,  Charles  W.  (Department  of  Agriculture,  care  of  U.  8.  Oonsnl,  Ur«v- 

town,  Nicaragua).    Three  thousand  specimens,  representing  334  Species  of  biidi^ 
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SicUMOND,  CiiARLKS  W. — Continued. 

Hkins  from  the  District  of  Columbia,  Montana,  California  and  Texas  (purchase) 
.  (24736);  152  specimens,  representing  53  species  of  reptiles  and  batrachians  from 
North  America  (gift)  (24745);  31  specimens,  representing  3  species  of  birds'  skins 
(gift)  (24773);  3  birds'  skins  (gift)  (25067);  long-eared  owl  (Asiotvihoniatiua)  in 
the  flesh  from  Sandy  Spring,  Md.  (gift)  (25100);  broad- winged  hawk  (/^tiffo  j^^-nu- 
aylvanivus)  and  sharp-shinned  hawk  (Accipiter  rclox),  in  the  flesh  from  Maryland 
(gift)  (25108);  marsh  hawk  {Circus  hudsonins)  (gift)  (25165);  Cooper's  hawk 
{Accipiter  cooperi)  iu  the  flesh  (gift)  (25175);  long-eared  owl  {Anio  tcilsonianuH) 
(gift)  (25249) ;  red-tailed  hawk  { liutvo  boreal  it*)  and  sytan-ow  hawk  { Faico  spa  rrer  ins) 
(gift)  (252^4) ;  12  birds  in  the  flesh  (gift)  (25706) ;  polished  hatchet  and  fragment 
of  stone,  probably  a  pestle,  from  Costa  Rica,  insectn,  144  specimens  of  reptiles  and 
batrachians,  shells,  32  specimens  representing  9  species  of  crustaceans,  alcoholic 
specimens  of  IjCpidositus,  HeroSy  EUoiris,  Scio'nOf  Tetragon  op  ter  us,  Xiphorhamphus, 
Tetrodorif  Querimanaj  Tylosurus,  Blennius,  Go^imk,  217  specimens,  representing  104 
species  of  birds'  skins  from  San  Juan  River,  Nicaragua,  and  Rio  Trio,  Costa  Rica, 
14  bows  and  arrows  obtained  from  the  Watousa  Indians  (purchase)  (25828). 

RiCKEit,  C.  B.  (New  York  City).  Three  hundred  and  ninety-nine  specimens,  repre- 
senting 288  species  of  birds'  skins  from  the  Lower  Amazon,  chiefly  from  San- 
tarem  and  Diamantina.     24681. 

RiCKKTTS,  L.     (See  under  Department  of  State.) 

RiCKSKCKER,  L.  K.  (Sylvania,  Cal.).  Two  specimens  of  rieocoma  Rickseckeri^  one  of 
Eupompha  fifisicepSy  and  one  of  Chalvis  orata,    24668. 

RiDKR,  Iu8  I.  (Granite  Canon,  Wyo.)  Specimens  of  caddis  worm  {Limnoi)hilu8  sp.). 
25779. 

RiiMiWAY,  Audubon  (Brooks'  Station,  D.  C).  Collection  of  fishes  representing 
about  10  species  from  Northwest  Branch,  Md.,  and  Four-Mile  Run,  Va.    25822.* 

RiDGWAY,  Robert  (Smithsonian  luHtitution).  Specimen  of  iiino  mouse  (Arvicola 
pinetorum)  (24562);  turkey  buzzard  juv.  {Cathartes  aura)  (24744);  2  birds'  skius 
from  Wheatland,  Ind.,  and  liaurel,  Md.  (24766);  29  specimens,  representing  17 
species  of  birds'  skius  from  various  localities,  consisting  of  selected  specimens, 
each  one  having  a  more  or  less  marked  peculiarity  of  plumage  (24868);  skin  of 
fox  sparrow  {Passerella  iliacn)  from  Lann'l,  Md.  (25(>88).  (See  under  Master 
Louis  Carmick  and  E.  L.  Ornisbee.) 

Riley,  Prof.  C.  V.  (See  under  Department  of  Agri<Miltnre.  J.  M.  Aldrich,  Prof.  L. 
Bruner,  Prof.  T.  D.  A.  Cockerell,  William  .1.  Fox,  Dr.  Gustave  Michaud,  F.  .J. 
Xiswander. ) 

Riley,  Hon.  Owen'.    (See  under  James  J.  Clark.) 

Roberts,  S.  L.  (Camden,  N.  J.).  Old-fashioned  cast-iron  plates,  strap-rail  and  nail, 
wrought  angle  splice-bar,  Fisher  joint  with  rails  and  spikes,  etc.     2.5898. 

Roberts,  W.  F.  (W^ashington,  1).  C).    Bat  {Adelonifcteris  fusous),  in  the  flesh.    24774. 

Robertson,  W.  B.  (Saltville,  Va.).    Gypsum.     24820. 

RoBiNETTE,  Fraxk  ( Wasliiugtou,  D.  C'.).  Fiv«  8]M*cimens,  representing  5  species  of 
birds'  skins  from  Chihuahua,  Mexico  (gift)  (24698);  nest  and  3  eggs  of  Myiar- 
vhuf*  cinerafivens  from  San  Diego  (gift)  (24854);  45  specimens,  representing  15 
specie's  of  birds'  eggs  from  the  same  locality  (gift)  (24861);  45  specimens,  repre- 
senting 27  8pe<'ies  of  birds'  ski'is  from  Mexico  (purchase)  (24876). 

RorKENSTYRE,  C.  E.  (Albany,  N.  Y.).  Japanese  bantam  fowl  (24696);  silky  fowl 
(24701);  golden  seabright  buntam  and  white  polish  bantam  (25039);  buft'  Pekin 
])antam  fowl  (25146). 

Rodman,  Dr.  .Iambs  (Hickman.  Ky.).  Hird  of  l*aradiso  (Aop/ioriwa  ai^/xTfta)  from 
New  (Tuinea.     Pun'hase.    2.5689. 

RO(JERS.  O.  P.  (Marengo,  111.).     Bog-iron  ore.     24(558. 


*Some  of  these  specimens  are  remarkably  tine  and  will  be  reported  upon 
paper  on  District  of  Columbia  fishes. 
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Rogers,  Sydney  H.  (Washiugton,  D.  C.)-  Original  letter  written  in  Oeorgetown, 
S.  C.y  to  Mrs.  Moses  Rogers  announcing  the  death  of  her  hosband,  the  captain 
of  the  steamship  Savannah,     Deposit.     25674. 

Rogers,  Thomas  (Manchester,  England),  through  Wesley  and  Son.  String  of 
beads  found  in  an  Indian  grave,  probably  of  the  Sioux  or  Crec  tribe,  from 'near 
Saskatchewan  River,  North-West  Territory.     25041. 

RoMiNGER,  Dr.  Karl  (Ann  Arbor,  Mich.).  One  hundred  and  forty-five  Middle  Cam- 
brian fossils  from  Mount  iStephen,  British  Columbia,  consisting  of  Bathyuri*ciu 
howelli  Walcott,  Olenoides  n^adensis  Meek,  Ogygopsis  Jclotzi  Rominger.     25325. 

Rosenthal,  Joseph  (New  York  City).  Four  skins  of  Birds  of  Paradise.  Purchase. 
24589. 

Ross,  Mrs.  George  P.  (Clearwater  Harbor,  Fla.).    Shells.    25521. 

Ross,  Waldo  O.  (Massachusetts  Institute  of  Technology,  Boston,  Mass.).  Nineteen 
specimens,  and  documents  relating  to  photo-mechanical  process  work  of  various 
kinds.     25745. 

Rowan,  James  (McKeesport,  Pa.).  Cup-stone  found  in  the  Monongabela  River 
about  2  miles  above  the  mouth  of  the  Yougbiogheny.    25884. 

Rowe,  C.  H.  (Worcester,  Mass.).  Nine  specimens  of  Sdaphilus  murieatus  Fab.  (25361); 
15  specimens  of  Oestodca  tenuicoUia  Rand.  (25575,  258,35).  , 

Rowlands,  Walter  (Now  York  City).    Six  specimens  of  photographure.    25528. 

Royal  Swedish  Academy  of  Sciences  (Stockholm,  Sweden).  One  bandred  and 
forty  species  of  Siberian  Phanerogams.     Exchange.    25227. 

Royal  Zo<>logical  Museum  (Florence,  Italy),  through  Prof.  Henry  H.  Oiglioli,  di- 
rector. Collection  of  ethnological  objects,  chietly  from  New  Guinea,  arcb«eo- 
logical  objects  from  France,  Italy,  Egypt,  British  Honduras,  Brazil,  and  the 
Andaman  Islands;  2  sponges  from  the  Lampedusa  River.    24918. 

Rush,  Dr.  W.  H.,  U.  S.  Navy  (Navy  Department).  Shells  from  the  eastern  co^st  of 
South  America.    25839. 

Russ,  A.  B.  (Washington,  D.  C).  Three  specimens  of  native  gold  in  quartz  from 
Potomac  gold  mine,  Maryland.     Deposit.    24805. 

Russell,  Charles  H.  (Bowling  Green,  Ohio).  Bird-shaped  object  from  the  Norton 
farm,  north  of  Center  Township,  Wood  County,  Ohio.  Deposit.  (Returned.) 
24625. 

Russkll,  Frank  (Iowa  City,  Iowa).  Six  specimens  of  fossil  protozoa  and  35  speci- 
mens of  fossil  shale  from  the  drift  (2.5655) ;  8  fossil  shells  from  Saskatchewan 
(25617). 

RussEi.L,  I.  C.  (V.  S.  Geological  Survey).  Collection  of  Eskimo  ivory  carvings, 
dishes,  spoons,  pipes,  daggers,  dolls,  trinkets,  and  other  objects  ftom  tbe  Upi)er 
Yukon  River,  Alaska.  25293.  (See  under  Interior  Department.  U.  8.  Geologi- 
cal Survey.) 

Sadtlkr,  M.  A.  (Baltimore,  Md.).     Specimen  of  silver  ore  from  Colorado.     24546. 

Salthoi'sk,  (Jeorgk.     (See  under  Samuel  Alexander  Lafone  Queredo.) 

Sampson,  F.  A.  (Sedalia,  Mo.).  Two  specimens  of  fresh-water  sculpin  or  milleiB- 
thumb  {CoiiuH  richardsoni  var.)  from  Spavinaw  Creek,  Benton  Connty,  Ark., 
(24685) ;  two  specimens,  representing  a  new  genus  and  species  of  blind  cave 
salamander,  Tifphloiriton  npelanis*  (24717). 

SANi>iJER(iKK,  Prof.     (See  under  Titus  Hike.) 

Saxdham,  Henry  (Boston.  Mass.).  Gravure  etching  proof  of  the  repro<luctiou  of 
the  oil  painting  ^^  Battle  of  Lexington,"  the  original  of  which  is  in  tbe  town- 
hall  at  Lexington,  Mass.     25018. 

Sanford,  O.  N.  (San  Diego,  Cal.).  Specimens  of  Mitra  maura  Swainson  from  Lower 
San  Diego.     25845. 

Saral'LT,  N.     (See  under  Mrs.  B.  I).  Spenser.) 


*A  preliminary  description,  with  figures,  of  the  animal  is  published  in  the  Proceed- 
ings of  the  National  Museum,  Vol.  xv,  pages  115-117,  PI.  ix. 
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Sawyer,  Lieat.  F.  E.  (U.  S.  Navy).  Crustaceans  collected  in  Brazil.  Purchase. 
25340. 

ScHAiPP,  F.  G.     (See  under  Department  of  Agriculture.) 

SciiENCK,  CUARLES  D.  (Washington,  D.  C).  Thoroughbred  pug  dog  in  the  flesh. 
25872. 

ScuENCK,  J.  (Mount  Carmel,  111.).     Barred  owl.     25344. 

ScHiEFFKLiN,  S.  B.  (New  York  City).  Female  golden  pheasant  (Chrysolophut  picUis) 
in  the  flesh.    24806. 

ScHMiD,  Edward  S.  (Washington,  D.  C).  Iguana  ^Metopoceros  comutus)  (24985); 
strawberry  flnch  in  the  flesh  (24987);  African  gray  pjirrot  (Paiitacue  erythacus) 
in  the  flesh  (25279) ;  festive  parrot  (Jmazona /estiva)  in  the  flesh  (25302) ;  screech 
owl  (Megaacopaasio)  in  the  ^esh{2565S);  lory  (Electus  grandia)  (25678);  warbling 
grass  paroquet  {Melosittacua  undulatua)  in  the  flesh  (25690);  troupial  {Icterua 
icterus)  in  the  flesh  (25694);  2  specimens  of  wax-bill  weaver-iinch  (Sporn'gin- 
thus  amaudava)  in  the  flesh  (25697) ;  4  specimens  of  bob- white  {Colinna  Virginia- 
nua)  and  a  goldfinch  (Carduelia  carduelia)  in  the  flesh  (25737) ;  screech  owl  {Mega- 
acopa  aaia)  in  the  flesh  (25749) ;  Angora  cat  in  the  flesh  (25871). 

ScHOENiiOF,  Carl  (Boston,  Mass.).  Two  books  by  Kobell,  entitled  "Die  Galvano- 
graphic,"  one  published  in  March,  1872,  4'^,  7  plates,  the  other  at  Munich  in  1876, 
4  \  4  i)lates.     Purchase.     24925. 

SciiRAi'BSTADTKR,  Carl,  jr.  (St.  Louis,  Mo.).  Materials  used  in  the  photo-me- 
chanical processes.    Purchase.    25567. 

SciDMoRE,  Miss  E.  K.  (Washington,  D  C.V  Three  silver  bracelets  hammered  from 
coins  by  the  Hooniah  Indians,  Glacier  Bay,  Alaska;  5  photographs  of  Indiau 
children  and  Indians  gambling,  and  a  photograph  of  the  Hudson's  Bay  block- 
house, Nanaimo,  British  Columbia.    25236. 

Science  College  Museum  (Imperial  University,  Tokio,  Japan),  through  Dr.  J. 
Ijima.  Two  skins  of  the  Japanese  Ptarmigan  {LagopuSj  species  undetermined). 
24586. 

Sci^ter,  p.  L.     (See  under  Zoological  Society  of  Loudon.) 

ScoviLLE,  J.  T.,  and  Mr.  Woolman  (Terre  Haut«',  Ind.).  Small  collection  of  flshes 
from  Mexico,  consisting  of  Leptopa  oUraria,  IvtaluniH  pnnctaiuay  Codoma  ornataj 
Campoatoma ornaium J  yotropia  chihuahua,  Cyprniodon  yihhoHuaj  Gambnaia  patruelia, 
Etheoatoma  acovelH  u.  sp.,  Etheoaloma  micropterua  and  Atherinopa^  also  small  collec- 
tion of  reptiles  from  Mexico.     25H59. 

ScrDDER,  N.  P.  (U.  iS.  National  Museum).  Three  suakes  from  Maryland,  including 
a  specimen  of  Ophibolua  rhombomacuhitua  (24913);  11  garter-snakes  from  Eck- 
ingtou,  D.  C.  (25573). 

Sci'LL,  Miss  Sarah  (Washington,  D.  C).  Scarf  made  in  a  native  hand-loom  in 
Greece.     Returned.    25153. 

Seale,  William  P.  (U.S.  Fish  Commission).  Three  specimens  of  American  pipit 
{AnthuM penailvanivua)  in  the  flesh  from  Alexandria,  Va.    25695. 

Sebert.  W.  F.  (Brooklyn,  N.  Y.).  Two  specimens  of  OatriM  virginioa^  one  contain- 
ing a  pearl.     25171. 

Seer,  A.  S.  (Theatrical  Printing  Company,  New  York  City).  Two  specimens  of 
jmster  ^York  in  colors.     25586. 

Skihert,  S.  K.  (Washington,  D.  C).  Daguerreotype  of  ** Clark  Brothers'^  taken  in 
1854,  and  a  daguerreotype  landscape  of  Fort  Snelling  taken  in  1857.    26603. 

Seidler,  C11AKLE8.    (See  under  A.  C.  Cariyle.) 

Seii'Ert,  W.  (Lancaster,  Pa.),  through  F.  C.Neeb.  Polished  stone  object  of  the 
boat -shaped  class  made  of  banded  slate.     25343. 

Seluy,  Willie  (Twining  City,  D.  C).  Small  rude  implement  and  33  arrow-heads. 
25144. 

Sew  ALL,  Hon.  Harold  M.  (Consul-General,  Apia,  Samoa).     Collection  of  Samoa-^^ 
musical  instruments,  consisting  of  a  long  bamboo  and  mat,  native  name  '*'^ 
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Till,"  2  flutes,  uative  name  "  Fagiifagu,^'  Pan's  pipe  used  by  black  '*  labor 
boys,"  from  Solomon  Island,  native  name  "  Faaili,"  3  reed  pipes,  native  name 
"Fjiai,"'  conch-shell  trumpet,  native  name  ''Pu,*'  and  a  wooden  drum,  native 
name '*Pat<?."    24721.* 

BiiKLTON,  J.  C.  (Hoselaud,  Va.)'  Eighty-une  specimens  of  apatite  and  menacca- 
nite,  3  specimens  of  massive  rutile,  5  specimens  of  apatite  and  nitile,  cue  8]»ec- 
imen  of  apatite,  and  3  specimens  of  rutile,  collected  by  Mr.  W.  S.  Yeaten,  of 
the  National  Museum  (24712,  24747). 

8iiKPARi>.  Jamkh  H.  (Brookings,  »S.  Dak.).  FtMsil  resin  from  an  artesian  well, 
James  River  Valley,  near  Melette.     24759. 

Sheridan,  Ed.mund.I.  (Brooklyn,  N.  V.).  Trian«;ular-shaped  stime  found  on  the 
beach  near  Coney  Island.    24758. 

Sharplkss,  H.  p.  (Boston,  Mjiss.).  Two  specimens  of  <'olumbit'(^  from  VVakc^tield, 
N.  H.     24543. 

Shaw,  E.  M.  (Cook,  Nebr. ).  Two  alcobolic  specimens  of  Say's  king-snake  {Ophi- 
holus  nayi).     24826. 

Shaw,  Jamks  C.  (Tekamali,  Nebr.).     Indian  axe  from  Connecticut.     2471S. 

Shaw,  N.  C.  (Sbane,  Md.).    Carved  peachstone.     24852. 

SnuFELDT,  Pkrcy  W.  (Takoma  Park.  I).  C).  Female  summer  tauager  {i'iraitga 
rubra)  in  red  plumage.     24587. 

Shufkldt,  Dr.  K.  W..  V.  S.  Army  (Takoma  Park,  D.  C).  Specimen  of  Carini/er 
newher ry i  i'rom  Equus  Beds.  Fossil  Lake,  Oregon  (24536);  iguana,  Melopoetroi 
vornutHH  (24691);  model  of  a  fossil  bird,  ArckcpopterifH  maernra  from  Solenhofen, 
Bavaria  (24764);  skin  of  Wilson's  snijie  idallinago  delicata)  from  Fort  Wiu^fate. 
X.  Mex.  (257<)5);  birds'  skins  an«l  nests  (25865). 

Shufkm>t,  K.  W.,  jr.  (Takoma  Park,  1).  C).  Six  specimens,  representing  5  species 
of  birds'  skins  from  Takoma  Pair k,  I).  (\,  and  Fort  Wiugate,  N.  Mex.     24620. 

Shcmaker,  P.  F.  (Flat  Creek,  La.).     Kock.     25797. 

SiGiTA  Iro.v  Company  (Santiago  de  Cnbi.  Cuba),  through  John  Vallance,  .superin- 
tendent.    Sigua  ores.     25803. 

Simpson,  A.  M.  (Straubvillc,  N.  Dak.).     Two  specimens  of  gypsum.     24646. 

S1MP80N,  Chaklks  T.,  and  .J.  C.  Henderson  jr.  (Washington,  D.  C).  8]>eciinens 
of  fishes,  representinsi  11  si)e«'ies,  consisting  of  Ontraciony  Siphofttoma,  JphorUtia, 
Hippociiinpim,  liatraihHn,  Gohhm,  Prionotus,  Echencin,  /iranchioHtoma ;  snake,  erns- 
taceans,  sludls,  and  mollusl^.     253(X). 

Simpson,  Chaui.ks  T.  (IJ.  S.  National  Musenin).  Dried  specimens  of  Lepa*  hiUii 
from  New  Zcalan<l.     2545.").  . 

SiNiJLKY,  J.  H.  (Austin,  Tex.).  Valve  of  Cytherea  tesaniana  Dall  and  a  8|)ecin]eu  of 
Donax  liocmeri  Pbil.     254 IS. 

Smimji:,  .Iamks  D.  (New  York  City).  Aquatint  plate  wet  ground,  showing  diflferent 
<lcgrees  of  granulation.     2.50S2. 

Smith,  K.  Kihhv  (Jaltipam,  Vera  Cruz,  Mexico).     Four  beetles.    24775. 

S.MiTii,  Harlan  I.  (Fast  Saginaw,  Mich.).  Portion  of  the  her*d  of  a  fish,  with  vege- 
table fungus,  Saproinjiun,  attached.     2.5t>(H). 

Smith,  Dr.  High  M.  (V .  S.  Fish  Ct>mmissi()u).  Frog  from  Grenadier  Island, 
N.  Y.  (2519t>) :  set  of  human  ear-bones  ( 25228) ;  five  nmd  puppies  (JViec^MrM«  lateralis) 
(25230);  series  of  eight  human  hyoid  bones  ( IIo mom ftinis)  {2b2ol);  7  epeciinenn 
of  Acrh  grylhiM  fnnn  Plymouth,  N.  C.  (25857). 

Smith,  H.  P.  (Adams  Mill,  Ohio).     Thirty-four  arrow-hea<ls  and  2  scrapers.     24732, 


*  Purchased  for  the  National  Museum  at  the  request  of  the  Secretary  of  the  Smith- 
souian  Institution. 
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Smith,  Jamks  P.,  &  Co.  (New  York  City).     Samph's  of  Nel8ou*8  gelatines.     24900. 
Smith,  R.  H.  Kirby  (Sewauoe,  Tenn.).     Kggs   of  Tinamm  robuatusj  Crypturus  pile- 

a  til  ft,  Geotnjgon  monittna  and  Crotopfiapa  HulciroHtria  from  Mexico.     25686. 
Smith,  U.  C.  (Philadelphia,  Pa.).     Specimens  of  Euphura  and  Lit^rina  litorea  from 

Angle«i-a,  \.  J.  25237. 
Smith,  William  (t.  (Loveland,  Colo.).  NestH  jiud  eggs  of  Empidtniax  puHiVuSy  E. 
diffivilis  and  Pooavtes  gramineus  cotijinis  (?)  (gift)  (25407);  striped  gopher 
{SpermophiliiH  I3'lineafu8)  and  ponched  gopher  (Geaniys  huraarius)  in  the  Hesh 
(purchase)  (25818);  through  (.'aptain  Charles  E.  Bendire,  U.  S.  Army,  skin  of 
little  flycatcher  {Empidomw  piisiUm)  from  Colorado  (gift)  (25460). 
Smithsonian  Inhtitution. 

U,  S,  Bureau  of  Ethnology,  under  dire<'tiou  of  the  Smithsonian  Institution,  Maj.J. 
W.  Powell,  director. 
Through  Maj.  Powell:  Collection  of  birch-bark  scrolls  and  mnemonic  songs, 
made  by  Dr.  W.  J.   Hoftman  in  Minnesota  during  the  years  1887,  '88,  '89 
and  '90|  relating  to  the  ritual  of  the  Society  of  Shamans,  usually  designated 
the ''Grand  Medicine  Society'' (24984);  collection  of  arch;eological  objects 
consisting  of  142  specimens  of  beads,  fragments  of  bones,  pottery  and  simi- 
lar objectn,  obtained  from  a  mound  near  Linville,  Rockingham  County,  Va. 
(25306) ;  370  ethnological  objects  collected  by  Mr.  James  Mooney  from  the 
Kiowa  Indians,   Oklahoma  Territory,   purchased  by  the  Bureau  of  Eth- 
nology, and  transferred  to  the  National  Museum  (25718). 
V.  S.  National  Museum,  under  direction  of  the  Smithsonian  Institution,   Dr.  G. 
Brown  Goode,  assistant  secretary. 
Collected  by  Dr.  G.  Brown  Goode :    Twenty-three  pieces  of  Savona  faience 
(25355);*  eight  lamps,  counters  for  game,  costume  of  the  Misericordia,  two 
wedges,  distaff  with  photograph  of  spinner,  Easter  offering  of  bread  and 
hazel-nuts,  photograph  of  a  statute  of  vender  of  hazel-nuts  and  bread  with 
offerings,  playing-cards,  and  various  other  articles  (25771)  ;t  collection  of 
ethnological   objects,    ceremonial   objects,  costumen;  musical  instruments, 
consisting  of  an  ocarina,  bone  flute,  flageolet,  piffaro  da  pastoral  chiarina 
di  ottone  (clarionet  of  brans),  zamiM)gna  (bag-pipe),  piccolo  mandola  (man- 
<lolinc).  salterio  (dulcimer)  from  Kloren<'e  and  Rome  (25819)  ;t  and  a  medal- 
lion of  Lni'ca  della  Robbra  ware,  ot<'..  (258X2 ).t 
Collected  by  Messrs.  W.  11.  and  A.  H.  Brown:  Six  birds'  skins,  representing 4 

species  from  Angola,  Africa  (25702). 
Collected  by  Mr.  Rom(»yn  Hitchcock:  Samjdes  of  straw  braid  from  Tientsin, 
(iiina;  specimens  illustrating  the  preparation  of  bristles;  specimen  of  silver- 
bearing  galena  froui  Monarch  Mine,  Field  Station,  C.  P.  R.  R.,  British  Co- 
lumbia (25499). 
Collected  by  Mr.  P.  L.  Jouy:  Eleven  specimens,  representing  6  species  of 
birds'  skins  and  a  mud-turtle  from  Arizona  (24528) ;  11  specimens,  represent- 
ing f>  sp«*cies  of  binls'  skins  from  the  same  locality  (24537);  7  mammal  skins 
from  Sonora,  Mexico,  2  fr<Mn  Tucson,  Ariz.,  a  pair  of  horns  belonging  to 
a  Mexican  deer,  and  3  mannnal  skulls  from  Arizona  (24572);  small  collection 
of  fishes  from  the  same  locality,  consisting  of  Gila  sp.,  Gila  gibhosoj  Gila 
nufteHcvuH,  Cyprinns  varpioj  Cyprhiodon  macularimif  and  a  few  other  Cyprino- 
donts  (24.'>S5) ;  skin  of  barn  owl  {Strix  pralincola)  from  Tucson,  Arizona 
(2M{4:^):  crustaceans,  echini,  worms  and  reptiles  from  Mexico  and  Ariz. 
(24<>15^:    collection  of  flshes  from  Guaymas,  Mexico,  consisting  of  Gohius, 


*The  j)otterics  have  been  discontinued  for  nearly  two  centuries;  the  pieces  are 
mostly  of"  the  fourteenth  and  fifteenth  century,  many  of  them  being  vessels  o^  "*» 
highly  <»ruate  chaiwter,  used  by  druggists. 

t  Purchased  bv  Dr.  (voode  for  the  National  Museum. 
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Larval  probably  from  Clupeoid,  Etropus  crossotuSf  and  Tetrodan  poliius;  4  mice 
from  (iuayiii«a8,  and  a  common  momse  and  field  mou8e  from  Tacson.  fresh- 
water shellH  {Plamtrbis)  from  tlio  latter  locality,  and  marine  shells  and  mol- 
lurtks  from  Oiiaymas,  Mexico;  12  Hpecimens  of  coleoptera  and  other  insectfi 
from  Tucson  and  Xogales,  Ariz.,  ground-dove  (Chamepelia piuserina  (24686); 
mammal  Hkins  and  skulU;  55  8])coimen8,  representing  33  Bpecies  of  binls' 
BkiuK,  and  4  H])ecimcn8  of  Sceloporna  minor  (splendid  Bpecimeus  jind  uew  t4> 
the  collection)  from  Mexico  (25257);  specimens  of  fresh- water  craUs  and 
craytishes  from  Lake  Chapada,  Jalisco,  Mexico  (25444). 

Collected  by  Mr.  George  P.  Merrill :  Two  large  blocks  of  stalagniite  marble 
from  near  Marion,  Washington  County,  Va.  (24729);  zinc  ore«  from  Bertba 
zinc  mines,  near  Marion,  and  specimens  of  colored  marbles  from  the  same  lo- 
cality (24734);  specimen  of  blue  pyroxene  with  becondary  8er])entine  froui 
tlie  Middle  (rila,  Grant  County,  N.  Mex.,  and  geological  material  from  Yava- 
pai (.bounty,  Ariz.  (25198) ;  9  specimens  of  geological  material  from  Arizona 
(25199);  specimens  of  coal  from  Gallup,  N.  Mex.,  andesit^  and  basalt  from 
Flagstaff,  Ariz.,  and  sandstone  and  other  material  from  Caiion  Diablo,  Ariz. 
(25226);  specimens  of  Asida  nnrdida  Lec-lex,  the  only  insect  found  on  the 
plains  about  Canon  Diablo,  Ariz.  (25247);  metates  and  muUers  from  aban- 
doned cave-dwellings  near  Flagstaff  (25250) ;  ores  and  general  geological  ma- 
terial from  Silver  City,  N.  Mex.,  and  vicinity  (25290) ;  rocks  from  Organ  Moim- 
tains,  N.  Mex.,  and  ores  from  Bennett  Mine,  near  Las  Cmces,  N.  Mex.    (25385). 

Collected  by  Mr.  W.  H.  Newball.  Syenite  rocks  (24903);  zinc  ores  and 
kersautit-e  from  New  Jersey  (24912);  conglomerate  breccia  from  Loudoun 
County,  Va.  (25002). 

Collected  by  Mr.  W,  S.  Yeates.  Minerals  consisting  of  transparent  oligo- 
clase,  garnet,  hydromagnesite,  tremolite,  aclinolite,  and  magnesit'e  (24715); 
3  specimens  of  nickeliferous  talc  from  Jackson  County,  N.  C.  (249^3):  9 
Miocene  fossils  from  Murfreeslxjro.  N.  C,  consisting  of  58pecimen8  of  Cardiia 
yranulaia  and  Aalorte  (25713). 
National  Zoological  Parkj  under  the  <lirectiou  of  th<^  Smithsonian  Institution. 

Through  Dr.  Frank  Baker,  acting  manager:  Throe  specimens  of  scarlet  ibis 
and  one  of  curassow  (24829) ;  Arctic  fox  from  St.  George's  Island,  Alaska, 
collected  by  Dr.  C.  Hart  Merriam,  and  an  agouti  one  day  old  (24879) ;  speci- 
men of  Carolina  jiaroquet  {ConurnH  cayoHmnaiH)  in  the  flc^h  (24920);  apider, 
Eurypelma  sp.  (25018);  anaconda  (Kiinecten  miirhntfi);  3  8)>ecimenB  of 
lizards,  Tupinambh  nigropunctatuHj  and  a  hawk,  Jiuteo  horealis  (25038); 
Jacare  niijra  (25049);  Duncan  Island  tortoise  (Teshtdo  ephippium  (f)  col- 
lected by  Mr.  C.  II.  Townscnd  (250(>i^);  armadillo  {Tatudia  novemcineia)  from 
San  Diego,  Tex.,  badger  (Taxideu  americana)  from  Collyer,  Kans.,  musk- 
rat  (Fiber  zibelhicim),  and  a  m(»ose  (AUrs  machlii)  from  Byng  Inlet,  Me. 
(25126);  civet  from  Waldo  County,  Tex.;  deer,  Cariacvt  sji.,  from 
Selma,  Abi.;  cat,  Felia ;  mink,  Putoritia  riaoiiy  from  the  District  of  Colum- 
bia, and  a  monkey,  ('ebn8  (f)  apdla  (25128);  ocelot  {Felis  pardalia) 
(25129);  2  spt'cimcns  of  lynx,  Lifvx  maculalus  from  Waldo  County,  Tex. 
(25131);  dc«T,  (\hixhhh  ncinarirayus,  from  Trinidad,  West  Indies  (25134); 
prong-borncd  antel(»pe  ( Antilocapra)  from  Galatea,  Colo.,  and  a  badger^ 
Taxidca  amvrivaua,  from  Wyoming  (25135);  0])08sum,  IHdelphyB  marnMpali*; 
armiuUllo,  Tatubia  norvmvincta  ;  deer,  (\iriavuH  sp. ;  marmoset,  Hapale  sp.; 
bridled  weasel,  PutonnH  brattiliensin  (2513());  armadillo,  Tatuaia  nopemcincta, 
cidlect'cd  by  Mr.  K.  T.  Hill,  and  an  ant-bear  {Myreiaecophaga  jtihata)  pur- 
cbased  from  Mrs.  K.  Conklin  (25138);  armadillo,  latusia  Kp,,  fi^m  Cartfca*, 
Venezuela,  collected  by  Mr.  K.  M.  Bartluman  (25141);  badger,  Tturidea  ameri- 
canOf  and  a  peccary  {Divoiyhn  iajacu)  (25209);  tortoise  (Jenttulo  imkulmim) 
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(25229) ;  male  and  female  specimons  of  Virginia  deer  (25275) ;  specimen  of  cay- 
man (juv.)  from  Trinidad,  West  Indies,  collected  l»y  Ensign  Koger  Wells,  jr., 
U.  S.  N.  (25371);  specimen  of  kinjajou,  CrrcoleptHH  condivolvnlcHS,  in  the  flesh 
fr<»m  Mexico  (25416);  American  barn  owl  {Strix pratincola)  from  Albany,  Tex. 
(25692);  American  barn  owl  (Sirix  pratincola)  in  the  flesb  (25693);  white- 
winged  doxG  {Mt'lopcUa  leuvopetira)  and  a  specimen  of  loast  bittern  {Ardetia 
exitis)  in  flesh  (25696) ;  red  fox  and  4  Angora  goats  (25810) ;  bronze  turkey  of 
the  domestic  variety  (25870). 
I'hrongh  A.  B.  Baker.    Skin  of  skunk,  McphiliHy  from  >'ebra»ka,  skin  of  black- 
footed  ferret,  Vntonun  uitjripiH,  and  skin  of  little  striped  skunk,  Spllogahf 
from  Trego  County,  Kans.  (24693);  skin  of  shrew  (lilariiia)  (24978). 
Snydeh,  Jacob  (Two  Taverns,  Pa.),  through  Prof.  F.  W.  Clarke.     Specimen  of 

meteoric  iron  from  Mount  Joy.     247.50. 
Snydkr,  Tueo.  (Brooklyn,  N.  Y.).    Five  proofs  of  photo-mechanical  relief  work. 

25747. 
Snydkr,  W.  E.  (Beaver  Dam,  Wis.).  Twenty-four  specimens  of  coleoptera.     25781. 
So('i<t:T6  Anonyme  dk  Maiuinellk  Coiillet  (Couillet,  Belgium).     Bronze  m(»del 

of  Z  tiaand  rail-fastening  belonging  to  the  Willeniin  System.     25424. 
SoMERs,  Dr.  J.  F.  (Crisfield,  Md.).     Slug  found  in  a  brick  cistern.     24942. 
SorrnwKK  and  CRiTrm.EY  (Providence,  K.  1.).     Skin  of  badger,  Taxidea  americana^ 
and  a  mounted  specimen  of  Canada  lynx  {Lynx  rufun)  from  Connecticut  (24662) ; 
4  specimens,  representing  3  species  of  birds'  skins  from  Florida  (24916). 
Spenser,  Mrs.  B.  1).  (Brooklyn,  N.  Y.),  through  Dr.  If.  T.  Cressou,  Pyrula  shell  with 
an  engraving  of  Mastodon,  human  and  animal  teeth,  shells,  beads,  bone  imple- 
ments, stone  arrow  and  8j)ear-heads,  perforators  and  scrapers,  and  a  piece  of 
wood  showing  the  cutting  marks  of  a  stone  axe,  discovered  by  Dr.  Cressou  and 
Mr.  N.  Sarault  in  1864,  from  the  peat  and  fallen  forest  layer  near  Holly  Creek, 
Del.,  and  forwarded  to  the  Museum  by  Prof.  F.  W.  Putnam,  of  Peabody  Museum, 
24695. 
Spicer,  Cajit.  John  O.  (Groton,  Conn.).     Four  pairs  of  Eskimo  trousei*s  from  Hud- 
son's Bay.     Deposit.     245X3. 
Spibdle,  H.  H.  (Warrentoii,  Va.).     Specimen  of  oolitic  magnetite.     25030. 
Sprinkel,  J.  W.  (I)ulinsville.  Va. ).     Specimen  t>f  the  caterpillar  of  Geometrid-moth 

{Chwrodes  H\>.).     25760. 
Squyer,  Homer  (Mingnsville.  Mont.).     Twenty  specimens  of  cretaceous   fossils. 

E  xchange .     25557 . 
Stabler,  Howari>  (Sandy  Spring,  Md.).     Hawk,  red-tailed  hawk  {Bule^  borealis), 
red-shouldered  hawk  (lintvo  rimatuH);   2  specimens  of  screech  owl  (Me ffascopn 
aaio)  (24971,  25216,  253()l);  3  specimens  of  blue  jay  {Cyanooitta  crintata)  in  the 
flesh  (2.5391,  25410,  2518:^). 
Stabler,  James  p.  (Sandy  Spring,  Md.).     Red-tailed  hawk  (Buieo  boreaUn)  in  the 

flesh  (25120);  barred  owl  (256:^4). 
Standard  Hkb  Company  (Philadeli>hia,  Pa.).     Hub-block  seasoned    by  pressure. 

25423. 
Stanley,  H.  M.  (Nogales,  Ariz.),  through  Mr.  P.  L.  Jony.     Four  specimens  of  arach- 

nida,  wasp,  and  a  gra8shoj)]>er  from  Mexico      24595. 
Stanton,  T.  W.     (See  under  Interior  Department.     U.  S.  Geological  Survey.) 
Stakkweatiier.  Mrs.  II.  K.  (Waldrip,  Tex.).   Specimen  of  hawk-moth  (Philampelua 

liHueid.  iV  R.).     21839. 
St.\tk  Dkpaktmkxt.  througli  Hon.  James  G.  Blaine,  Secretary  of  State.     Sprigs  of 
Silaffhitlla,  i\  •'feathery  seed,"  and  four  butterflies,  collected  in  Central  Africa 
by  Mr.  J.  11.  Cam])  (25601). 
Thron'jjh  Mr.  Sevelhm  A.  Brown,  chief  clerk.     Specimens  of  Indian  wool,  '^jvro*^*^^^ 
yarns  and  fabrics,  transmitted  to  the  Department  of  State  tbrou^gk  ^ 
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General  Samiu'l  Merrill,  C -alcutta  (24904 ) ;  fabrics  of  wool  from  Chittaldroogand 
Daveugire  Taluks,  in  tho  Chittaldroog  district,  Mysore  Province,  contributed 
by  Mr.  L.  Ricketts,  director  of  statistics  and  agriculture  in  Mysore  Bungalore 
(24905) ;  samples  of  wool  and  woolen  fabrics  from  the  same  locality,  collecteil 
by  Mr.  L.  Rickette,  and  transmitted  by  Cousnl-Gcneral  Merrill  (25315) ;  Mample.H 
of  Indian  wool  collected  by  Consul-General  Merrill,  an<l  a  report  on  sheep  and 
wool  in  India  written  by  bim  (25316).  (See  under  Calcutta  Botanic  Ganlen, 
Dr.  J.  F.  Chittenden  and  R.  \V.  Turner.) 

Steauxs,  Fkederick  (Detroit,  Mich.).  Six  specimens  of  Uydraciinia  (excbauge),  and 
8  specimens  of  Helix  (jucsita  Deshayes  (gift)  from  Japan  (24617);  6  specimenn  of 
Achatina  pant hei'a  from  Mauritius  (exchange)  (21960);  shell-sand  and  specimens 
of  Meritina  granulosa  from  Honolulu.  Sandwich  Islands  (gift)  (25836). 

Stearns,  Dr.  R.  E.  C.  (U.  S.  Geological  Survey).  Recent  and  fossil  shells  from 
California,  singularly  distorted  specimens  of  OZt ra  from  the  Gulf  of  California, 
and  tooth  of  a  fossil  shark  from  San  Diego  (24841);  4  specimens  of  shrimp  from 
the  west  coast  of  North  Ameri(!a,  and  a  garter-snako  from  Berkeley,  Cal. 
(25507);  daguerreotype  portrait  made  in  1856,  2  ambrotype  portraits  made  in 
1859,  daguerreotype  view  of  a  church  made  in  1857,  and  3  ambrotype  laudscajies 
made  in  1862  (25604).     (See  under  Philip  Albert.) 

Stein,  L.  C.  (Milwaukee,  Wis.).     Nine  albumen  prints,  consisting  of  '*Har\-e8ter8, 
♦^Return,*'   'SVnnt  Tilley's  Story,'*   "Tobogganmg,"  ''Who  Comes,"    »' Rest, 
"  Here's  Looking  at  You,''  ♦♦  Dancing  Girl,''  **  Maud  MuUer.*'  and  "  Nar>'  a  Bite." 
25318. 

Steiner,  Dr.  H.  (Waynesboro,  (ia.).  Two  rude  iin])lement.s  and  a  spear-head. 
25321. 

Stejneger,  Dr.  L.  (U.  S.  National  Museum).  Skin  of  short-tailed  shrew  (Blarina 
brericauda)  (24561);  40  specimens,  representing  16  species  of  birds'  skins  from 
various  localities,  including  a  series  of  18  specimens  of  Sitta  c<P8ia  (24867). 

Stephenson,  A.  (Cincinnati,  Ohio).  Indian  arrow-head  from  San  Miguel  Island, 
opposite  Santa  Barbara,  Cal.     25720. 

Steuakt,  Charles  A.  ( U.  S.  National  Museuiu ).     Specimen  of  Manilla  tcxana.    24703. 

Stevenson,  Mrs.  M.  E.  (U.  S.  Bureau  of  Ethnology).  Two  fetiches  (bear)  from 
N.  Mex.  (24622);  4  feather  plumes  and  a  stone  object  obtained  from  the  ZuDi 
Indians  of  New  Mexico.     Deposit.     (25580). 

Stormknt,  Eikjar  L.  (Tenipe,  Ariz. ).    Three  toads,  3  lizards,  Rufo  woodhousei^  Cnemi- 
dophoruH  sfi.f  Ufa  stansonrinHa  and  Callisaunis  dravoiitoidcH,'!  bat*«,  Molos9U9  (^li^ 
J'oniivua  and  Atahipha  vinerea  (25101):  specimen  of  Heloderma  8uspectHm  (2.'>58l). 
Exchange. 

Stkeng,  l^of.  A.  (diossen,  (iennany).  Tw<*uty-.six  minerals,  including  cbabazite, 
pliillii>sit<j,  barite,  beauxite,  tridymite,  pliacolite,  fanjasite.streugite,  caooxenite. 
eleanoritc  and  gismondite.     Exchange.     25789. 

Strotheh,  W.  a.  rEyu<'hlMirg.  Va.).     Artificial  stalagmite.     25800. 

SrciDEN.  Miss  E.  (Haysville,  Pa.).     Si)ecinien  oi'  luna-moth  {Avtias  tuna  L.).     ^>824. 

SiRBEU,  T.  (White  Sulphur  Springs,  W.  Va.)-     Eggs  of  Tardus  muntelintis,  Merttla 
miffratoriaj    Tyrannun  tifrainmn^    llavporhyuvhua   riifuH,   Galeo8copt€»  C4Mrt.Unenfti9 
Corriiti  americanun.  Sterna  antillarum,    Tiirdan  uxtnUttuK^   Troglodytes  (rdon  pnrk- 
munii,  CarpodavuH   frontalis  rhodovolpnx,  Pipilo  alhertiy  (^uincalus  quiscula  (tmems; 
a  diseoi<lal  stone  frcun  Parkersburg.  stone  ax<*,  and  5  arrow-heads.     24701. 

Sutheulani).  .John  (New  York  City).     Squirrel-lish  (Serranus  fascicularis),     25305. 

Tahlek,  J.  H.  (Seabrook,  Md.).     Oimssum.  DidvlphyH  marHupialio.     25608. 

TakavanaciI,  T.  (New  York  City.)  Sevent«M'n  ])ieces  cjf  i)ottery,  consisting  of 
Satsuma  faience,  Baku  ware,  Takatori  ware,  Bi/en  ware,  Bank  faience,  Kioto 
ware,  Iniari  and  Tokio  porcelain.     Pnrehasi'.     25060. 

Tate,  Master  Willie  B.,  and  Hakky  Kansdkli^  (Washington,  D.  C).  Fragment  of 
a  species  of  Strvptorhynrhus  from  West  Virginia.     24935. 
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Taylor,  Douglah  (Center  Market.  Washington,  D.  C.).  Specimen  of  spiny  swell- 
fish,  Chihmycterus  gcomvtricHS.     25770. 

Tayloh,  Rev.  0.  W.  (Victoria,  British  Colnuibia).  Shells  and  slujj^s  from  Vanc'onver 
Island.    25033. 

Taylor,  MaryM.     (See  under  (ieneral  M.  (^  Meigs.) 

Tkpper,  J.  G.  O.     (See  under  Department  of  Agriculture.) 

Test,  Frederick  C.  (U.  S.  National  Museum).  Thirty  specimens,  representing  6 
species  of  reptiles  and  batrachians,  chiefiy  from  Indiana  (24844);  36  salaman- 
ders (25753). 

Thayer,  A.  H.  (Scarboro,  N.  Y.).     Specimen  of  hog-nose  snake.    25020. 

The  Crown  Typewriter  Company  (Hrooklyr,  N.  Y.).  ''Crown"  typewriter.  Dc- 
])osit.    25588. 

The  E.  S.  (Jreeley  Company  (New  York  City),  through  Mr.  G.  C.  Maynard.  Morse- 
register,  sounder,  relay  and  key,  bottle  of  ink  and  2  rolls  of  paper  used  in  1891, 
belonging  to  the  Old  Time  Telegraphers*  Collection.     Deposit.    25412. 

The  Golding  &  Sons  Company  (Hockessin,  Del.).  Feldspar  and  clay  used  in  the 
manufacture  of  pottery.    24720. 

The  Singer  Mantfacturinu  Company  (New  York  City).  Old  style  Singer  sewing 
machine  mounted  on  an  iron  stand,  an^  a  machine  (»f  the  latest  improved  make 
mounted  on  an  oak  stand.     24666. 

Thomas,  Frederick  L.  (AHhton,  Md.).     Blue  jay  {Cyanociita  vristaia).    25490. 

Thomas,  William  S.  (Washington,  D.  C).  Four  hundred  and  thirty-four  urclneo- 
logical  specimens,  consisting  of  Indian  stone  relics,  fragments  of  pottery  and 
other  objects  from  Hlagden's  Hill,  D.  C.     Deposit.     25675. 

Thomson,  John  H.  (New  Bedford,  Mass.).  Stone  implement  (?)  found  on  the  Fair 
Haven  side  of  the  Acushnet  River.     Deposit.     24965. 

Thompson,  Edward  S.  (Thompsonti^wn,  l*a.)  Four  hundred  and  eight  archaeologi- 
cal objects,  consisting  of  Indian  relics,  arrow-Jieads,  j)erforatorK,  ru<le  chij)i»ed 
implements,  chijjped  disc,  notched  sinkers,  polished  hatchet,  fragments  of 
steatite  vessels,  frugnients  of  pottery,  pieces  of  day  and  fossil  shells,  found  along 
the  shore  of  the  Juniata  River,  between  ThomiMontown  and  Port  Royal.     25117. 

Thompson.  H.  P.  (Belfast  Me.).  thron;;h  the  l'.  S.  Fisli  Commission.  .Specimen  of 
Ariitnlina  nihi8.     2U)S4. 

Thompson.  .John  (Oakland.  Cal.).  Two  specimens  of  inoiirning-cloak  butterfly 
(  VanvHHa  ant'wpa  L.).     24 684. 

Thwaitks,  (i4:oRGK  H.  (Socorro,  \.  Mex.),  Three  line  specinu^nsof  Lepidodendron. 
2.539.3. 

Tjbbky,  B.  (Butte,  Mont.).  Thirteen  sp(;cimens  of  a  mixture  of  bornite.  chalco- 
cite,  and  pyrite.     2.5029. 

Tiffany  &  Company  (New  York  City).  Three  specimens  of  ornamental  stone,  con- 
sisting of  Ja8})er,  rhodonite,  and  ro<k  crystal  from  Asiatic  Russia,  and  a  speci- 
men of  *' phsintoni"  ijuartz  from  Brazil.     25119.     Exchange. 

Tiphaink.  V.  I..  (Lewiston,  N.  Y.).  tl rough  Forest  and  Stream  Publishing  Com- 
l»any.     Lar«xe  s])ecimen  of  bowfin  (.ituia  calra).     2.5788. 

ToLLiN.  Oscar  (Sarasota,  Fla.).  Five  specimens  of  earth  star  (GeaHter/ornicatiut 
Ihuls.)  (25136);  uinssel  from  between  the  lakes  of  Miakka  (25832). 

Toms,  Caj)t.  M.  C.  ( Henderson ville,  N.  C.).  Twelve  specimens  of  zircon  crystals 
from  the  .lones  Zircon  Mine,  Heinlerson  Count}',  and  4  of  xanthitiwie  crystals 
from  the  same  locality,  collected  by  Mr.  \V.  S.  Yeates,  of  the  U.  S.  National  Mu- 
seum.    24712. 

ToRNtinsT,  Lk<»n  (Lund,  Sweden),     (iraptolites.     Exchange.     24609. 

TowNLEY.  N.  M..  jr.  (Sayreville,  N.  .J.).  Two  fossil  specimens  fouud  40  feet  under 
the  bank  of  the  Karitan  Kiver,  New  Jersey.     25811. 

ToWNSKNi),  Charles  H.  (Steamer  Alhatronti,  San  Francisco,  Cal.).  Five  ski ^^** 
Steller's  sea-lion  {Eumetopian  slelleri),  and  2  specimens  of  Ua^VN«t  ^v:\>W\*^*^**'*^'^ 
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iulina)j  follected  near  Monterey,  Cul.     25503.     (See  under  U.  S.  Fish  Comimssioii, 
Sniitlisoniau  Institution.    National  Zoological  Park.) 

TowN.sENi>,  Tylek  (Las  Graces,  N.  Mex.).  Type  specimens  representing  16  species 
of  MuscicUfy  Thrincopyge  alacriSy  MacrohaaiSy  Gissleri,  and  Oiketiciuf  sp.,  with 
cocoons.    25792. 

Traill,  W.  E.  (Stuart's  Lake,  British  Columbia).  Mammal  skins  and  skulls,  and 
birds'  skins.    24705. 

Treahuky  Department. 

U.  S,  Coast  and  Geodetic  Survey y  through  T.  C.  Mendenhall,  superintendent:  Alco. 
holic  specimens  of  insects,  2  dragonllies,  butterflies,  bjetles,  9  filter-papers 
specimen  of  the  sediment  of  Yukon  Kiver  taken  each  month  from  September, 
1890,  to  May,  1891;  alcoholic  frog  from  Camp  Davidson,  Yukon  River,  Alaska; 
4  birds' eggs,  nest  and  egg;  specimen  of  Anoplarchus  atropurpureu« ;  13  speci- 
mens, reju'eseutiiig  13  species  of  birds'  skins;  2  skins  of  flying-squirrels,  alco- 
holic specimen  of  mouse,  and  specimens  of  firtus  of  mammals,  collected  by  As- 
sistant J.  E.  McGrath  during  his  boundary  expedition  to  Alaska  (25431). 
U.  S.  Life-Saving  Service.  Rare  specimen  of  fossil  crab,  transmitted  by  Capt.  J.J. 
Duutcm,  Keeper  of  Life-Saving  Station,  Ocean  City,  Md.;  also  ((uartz  pebbles, 
and  2  sea-horses  {Hippocampus  /tt/c/xo/itu^)  (25640);  skeleton  of  PAj(«efer  macitxv- 
phalus^wY,,  from  Green  Kun  Inlet  Life-Saving  Station,  collected  by  Capt.  Dunton 
(25346). 
V.  S.  Revenite  Marine  Service.  Capt.  M.  A.  H«aly,  Steamer  Bear,  San  Francisco, 
Cal.,  transmitted,  throuj^h  Lieut.  D.  H.  Jarvis.  the  skin  of  a  female  walrus, 
Odobwnus  obesuSj  captured  in  Holy  Cross  Bay,  Siberia  (25474). 

Trlstham,  Kev.  H.  1$.  (The  College,  Durham,  Kng.).  Fifty- three  specimens,  repre. 
senting  47  species  of  birds*  skins  from  New  Guinea,  New  Caledonia,  New  Hebrides 
and  Fiji  Islands.     Exchange.     25307. 

True,  Dr.  A.  Charles  (Department  of  Agriculture).  Six  cretaceous  fossils  from 
Union  Town,  Ala. ;  t^etli  of  Corax pristodontua,  Lamna  eleyana,  and  L.  cuspidata,  and 
vertebra  oH  Lestosaurus.  25642. 

Tucker,  Mrs.  M.  (Ortonville,  Mich.).     Fourteen  fossil  corals  from  the  4rift.     25607. 

Turner,  H.  W.  (U.  S.  Geological  Survey).  Alcoholic  specimen  of  shrew  {Sorex 
vayrann).     24812.  (See  under  Interior  Department.     T.  S.  Geological  Survey.) 

Turner,  J.  H.  (,'ostumes,  boat,  models,  tools,  ivory  carvings,  and  other  ethnologi- 
cal objects.     Deposit.     25562. 

Turner,  Matiiew  (San  Francisco,  Cal.).     Photograph  of  the  Jessie.    25032. 

TuRNEU,  Hon.  K.  W.  (U.  S.  Consul,  Cadiz,  Spain),  through  Department  of  State. 
Small  cast  of  a  PhdMiician  tomb  from  Cadiz  (purchase)  (24786);  old  door  from 
the  convent  of  La  Kahida  at  Palos,  Spain  (gift)  (25681). 

TuRi'K,  Albert  (Hrackettsville,  Tex.).  Fresh- water  sponge  from  Pinto  Creek,  Kin- 
nev  County.     24710. 

TURTON,  Capt.  W.  H.  (Koyal  Engineers,  IJrompton  Barracks,  Chatham,  England). 

Collection  of  shells  from  St.  Helena,  comprising  over  400  species.    25501. 
Tyson,  James  \V.  (Baltimore,  Md.).     Magui'tite,  consisting  of  native  gold  from  the 

Miueral  Hill  mine,  Carroll  (Numty.     25<>48. 
Ulke,  Henry  (VVasliington,   D.  C).     Twenty-six  specimens,  representing  8  rare 

species  of  coleoptera,   collected  at  Blue  Kidge  Summit,  Franklin  County   Pa., 

(new  to  the  collection)  (24888);  1<)8  specimens,  representing  19  species  of  North 

Ameriran  eolooptera  (25112). 

Ulke,  S.  (Washington.  D.  C).     Twelve  land-shells  from  Hill  City,  South  Dakota. 

25403. 
Ulkk,  Titus  (Pueblo,  Colo.).    Snake,  Storeria  occipilomaculaiaj  from  Hill  City,  South 

Dakota  (25115);  chlorite  pseudomorph  after  feldspai-,  presented  to  Mr,  Ulke  by 

Prof.  Sandberger,  and  wulfonite  from  the  Hichuiond  mine,  Black  Hiliiy  Sooth 

Dakota  (25374). 
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« 
• 

Unwin,  F.  S.    (See  iiuder  Dr.  Julius  Neumanu.) 

Van  Dkman,  H.  E.  (Department  of  Agriculture).  Specimen  of  black  skimmer 
(Rhynckopa  nigra).    25754. 

Vaden,  L.,  &  Company  (Washington,  D.  C),  through  M.  D.  Knight.  Two  rude  soap- 
stone  bowls  found  while  excavating  on  Connecticut  avenue  extended.     25764. 

Vail,  Bkn.iamin  (Washington,  I).  C).  Trilobite  from  three  miles  west  of  Aurora, 
ln«l.     25496. 

Vail,  Judge  Stkphen.     (See  under  Mrs.  John  H.  Lidgerw<»od.) 

Vall^vxck,  John.     (See  under  Sigua  Iron  Company.) 

Varck,  Clarkncb  and  Samukl  E.  (Hrowusville,  Ala.).  Living  specimen  of  alder- 
blight,  PcmphUjua  tesHelatim  Fitch.     25037. 

Vahey,  Dr.  (rEoHGE.     (See  under  Dei)artment  of  Agriculture.) 

Velie,  Dr.  J.  W.  (Chicago,  111.).  Twenty-eight  fresh- water  shells  from  Minnesota. 
24961. 

Vaugiian,  T.  Wayland  (Mount  Lebanon,  La.)»  Seventy-five  specimens,  represent- 
ing 11  species  of  fresh -wat<>r  shells  from  Louisiana  (24818);  5  specimens  of  Uiiio 
enneua  Cone  (25102) ;  specimens  representing  3  species  of  Unio  (25160) ;  23  species 
of  Eocene  fossils  (25473). 

Verbill,  Prof.  A.  E.     (See  under  Peabody  Museum.) 

Von  Streeri'WITz,  W.  (State  Geological  Survey,  Houston,  Tex.).  Two  specimens 
of  silver  copper  ores  from  Hazel  Mine,  El  Paso  County  (gift)  (24725);  ores  and 
rocks  from  Texas  (exchange)  (2.5059) ;  rocks  and  building-stone  (gift)  (25206) ; 
rocks  and  ores  from  Texas;  black  mica  and  fossil  wood  (gift)  (25482). 

VoTH,  Rev.  T.  R.  (Darlington,  Okla.).    Tomahawk  pipe.    Purchase.     25145. 

WACiNER  Free  Institute  of  Science  (Phiiiidelphia,  Pa.).  Twenty-seven  species 
of  land-shells  from  Jamaica,  West  Indies  (24694);  through  Mr.  Joseph  Willcox, 
collection  of  Pliocene  fossils  from  the  Waccamaw  River,  South  Carolina  (25522). 

Walcott,  C.  I).  (U.  S.  Getdogical  Survey).  Four  specimens  of  calcitc  from  Smiths 
Basin,  Washington  County,  N.  Y.  (25191);  contorted  slate  from  near  Wells,  Rut- 
land  County,  Vt.  (25207);  5  echiuoids,  5  specimens  of  flint  and  the  tooth  of 
a  shark  from  the  cretaceous  chalk  of  Croydon,  England  (25218).  (See  under 
Interior  Department.     U.  S.  Geological  Survey.) 

Walker,  Ernest  (New  Albany,  Ind.).     Plants  from  Kentucky  and  Indiana.  24673. 

Wallace,  Mrs.  Catharine  (Melbourne,  Australia).  Fungus  growth  from  New 
Zealand,  representing  the  genus  Tornibia.     25.5iK>. 

Wallace,  W.  O.  (Wabash,  Ind.),  through  Dr.  O.  P.  Hay.  Snake,  TropodonotuH  leberU, 
25656. 

Waij.ingsfori),  W.  W.  (IJ.  S.  National  Museum).  Two  hoi*se-chestnut-s  used  as  a 
charm  against  rheumatism.     24828. 

Ward's  Natural  Science  Establishment  (Rochester,  N.  Y.).  Fruit-bat  (Pteropus 
lanigtra)  (type  specimen)  from  the  Samoau  Islands  (purchase)  (24559);  6  alco- 
holic specimens  of  bats  (purchase)  (24566);  mounted  and  unmounted  mammal 
skins, including  a  moose,  2  specimens  <»f  wa])iti,  3  mounted  alpacas,  a  llama 
and  others  (purchase)  (24574);  15  skins  and  8  mounted  mammals  consisting  of 
Felif  colocolo  (?),  Lama  paca  juv..  Lama  glamay  Lama  ricM</na,  Chlamydophorua 
truncatnSj  Putoriom*  rhon  (mounted),  FdU  concoJory  Aloes  ma^hlia,  Cervus  cana- 
densis }uv.y  Bhon  am^ricannSf  CehuH  capacinuHy  Cebiia  rarieyatuHy  Lntrafelinay  Pro- 
vyon  vamrivornsy  Capromif**  pilar id&t,  Tatusia  peha,  Lutra  brasilienftia,  Hapalerosa- 
Ha,  MephitiH  mephiticaj  Pithecia  Nocturna  (skins)  (purchase)  (24650);  specimens 
oflluorite,  siderito  after  fluorite,  barite,  aragonite,  opal,  native  mercury, 
and  kronkite  (exchange)  (24762);  specimens  of  calcite,  pyromorphite,  torber- 
.  nite,  hematite,  orthoclase,  realgar,  orpiment  rhodochrosite,  columbit«,  fluorite. 
sodality,  eudialite  and  prehnite  (purchase)  (21778);  specimens  for  the  synoptic 
series  of  invertebrates  (purchase)  (24983);  series  of  models  of  nervous,  circula- 
tory, and  digestive  systems  of  various  invertebrates  and  vertebrates  C^vctvJsis^^'** 
(25052) ;  4  skins  of  moles  and  6  of  shrews  (purchase^  <^^^^* 


574  REPORT   OF   NATIONAL   MUSEUM,  1892. 

Ward,  Prof.  Lester  F.     (See  under  Interior  Departmeot.    U.  8.  Geological  Survey.*) 

Warnkr,  Ambrose  (Washington,  D.  C).  Stone  axe  found  near  Bladensburg,  Md. 
Deposit.    24833. 

Warner,  William  (Salem,  Oregon).  Two  HkiuH  of  dusky  screech  owl  {MegoMcopft 
amo  saturatus),    256d9. 

Warxkr,  William  J.  (Salem,  Oregon).  Skin  of  jumping-mouse  {Zapus  hudsonius). 
25614. 

Warner,  W.  S.    (See  under  Florida  Phosphate  Company.) 

Warhkn,  Dr.  B.  H.  (West  Chester,  Pa.).     Bats,  and  4  skins  of  bats.    253d4. 

Warrkn,  E wen,  jr.,  &,  Company  (Chicago,  111.).  Four  architectural  drawings, 
printed  by  the  company's  multi-color  proccMS.    25073. 

Waters,  Z.  D.  (Baltimore,  Md.).  Collection  of  Japanese  costumes  and  objecttt  of 
industry  and  worship.     Purchase.     25804. 

Watts,  Blakk,  Bearnk  &  Company  (Newton  Abbe,  Devonshire,  England),  through 
Mr.  R.  N.  W^orth.  Pipe,  pottery,  and  earthenware  clay,  and  samples  of  molding- 
sand.    2.5527. 

Wayman,  G.  Turnbr  (Port-of-Spaiu,  Trinidiwl,  West  Indies).  About  1050  speci- 
mens, representing  90  species  of  butterflies.  Purchase.  25335.  (See  under 
Wells,  jr.,  r.  S.  N.) 

Wayne,  Arthur  C.  (Old  Town,  Fla.).  Skins  of  swallow-tailed  kite  {fClanoides  for' 
ficntus)  from  Florida.    25829. 

Weaver  &  Iiil  (New  York  City,  N.  Y.).  Specimen  of  winter  flounder  {PMemdo- 
phMroiuctea  amerivanus)  from  the  coast  of  New  England.    25389. 

Webb,  Hon.  Alexander  R.  (IJ.  S.  Cousul,  Mjinila,  Philippine  Islands).  Two  packs 
of  playing-cards,  2  rattan  globes  or  halls  U8e<l  by  natives  (gift)  (24782) ;  7  spoons 
ami  paddles  used  by  natives,  Bolo  or  handy  knife  (native),  9  games,  puzzle,  12 
bamboo  musical  instruments  (25800).* 

Webb,  DeWitf  (St.  Augustine,  Fla.).  Three  hundred  and  thirty-nine  archieolog- 
ical  objects,  consisting  of  shell  implements,  fragments  of  pottery,  bone  imple- 
ments, human  bones,  bones  of  fishes,  animals  and  birds  from  shell-mounds  near 
St.  Augustine.    25232. 

Webb,  Judge  John  (i.  (Osprey,  Fla.).     Four  star-fishes.    25568. 

Webb,  J.  S.  (Disputanta,  Va.).     Molar  tooth  of  a  mastodon.    25629. 

Webb,  Walter  F.  ((Tcneva,  N.  Y.).  Sets  of  eggs  of  Symphcmia  semipalmaia  inamata, 
Zonotrichia  Ivucophreys^  Zonotricliia  voranaiUy  Amphispiza  belli  nevade^  Hs,  from 
California  and  Nevada  (gift)  (24990);  5  sets  of  eggs  of  Larus  californicu^  from 
Pyramid  Lake,  Nevada  (gift)  (2.5036);  8  eggs  of  bridled  tern  (Sterna  amfiketHs), 
and  4  eggs  of  white-crowned  pigeon  (Columba  leucocephala)  from  Atwood*s  and 
Acklin*s  Islands,  Bahanuus  (purclinse)  (25166);  109  specimens  of  birds'  eggs, 
representing  12  species,  and  30  sets  of  eggs,  consisting  of  Empidonax  acadicms 
CiHtothorua  palnstriM,  Piranya  erythromtlan,  Icteria  virens,  Miniua  polgglottag 
^Eyialitis  mhonidj  llclinaia  ftwainaoniif  Passenna  cirin,  Guiraca  carulea,  lvient$ 
Hpuriiii*,  Sterna  aiitUlarunif  and  Quinvalns  major;  also  ten  nests  (gift)  (25323). 

VVebstkk,  (tKOUiiE  W.  (Lake  Helen,  Fla.).  Land  and  fresh-water  shells  from 
Fl<»rida,  Michigan  and  Tennessee.     24626. 

Weed,  Walter  H.    (See  under  Interior  Department.    I  J.  S.  Geological  Survey.) 

Wekdon,  W   C.     (See  under  Smithsonian  Institution.      National  Zoological  Park.) 

Weemh,  Davii>  G.  (Baltimore,  Md.).  Pliotograph  and  cyanotype  of  electric- motor 
car  (251H6);  electric  motor  that  made  the  fastest  authentic  speed  on  land  *M>v 
generated  i)ower,''  and  2  photographs  of  the  same,  accompanied  by  a  c-ertiticate 
of  the  speed  of  the  motor  (2.5856). 


*  These  objects  were  purchased  by  Mr.  Webb  for  the  National  Museum  at  the 
quest  of  the  Secretary  of  the  Smithsonian  Institution. 
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Weil  Brotheks  (Alexauilria,  Va.).    Spanish  coin  dated  1781.    24599. 

Wellin*gton,  a.  M.     (See  under  Engineering  News.) 

Wells,  Ensign  Roger,  ,Jr.  (U.  S.  Navy)»  through  G.  Turner  Waymnn,  esq.  Alco- 
holic specimen  of  reptiles,  alcoholic  specimens  of  hunmiingbird,  Amazilia  erythro- 
uotOf  alcoholic  crab,  and  alcoholic  specimen  of  s<iuilla,  specimen  of  cascadnra, 
HoploHteinum  Httorale,  3  bats  and  a  mouse,  25336.  (See  under  Smithsonian  Insti- 
tution.    National  Zoological  Park). 

Welsh,  Mr.     (See  under  Kingston  Exposition,  Jamaica  Court.) 

Wesley  &  Sox.     (See  under  Thomas  Kogers.) 

West.  Gerald  M.  (Worcester,  Mass.).  Two  Indian  "  Crooked  Knives,"  JVakaginigufi, 
obtained  from  the  Miemu'S  of  Nova  Scotia.    25538. 

Westall,  S.  .1.  (Paint  Gap,  N.  C).  Specimens  of  chrysotile  from  near  the  Sonth 
Toe  Post  Ottice,  Yancey  County,  collected  by  Mr.  W.  S.  Yeates,  of  the  IT.  S. 
Naticmal  Museum.     24998. 

Weston,  Arthur  H.  (Georgiana,  Fla.).  Fragments  of  Indian  pottery  from  Brevard 
County.     24709. 

White,  A.  W.  (Albert  Lea,  Minn.).  Seven  stone  implements,  consisting  of  knives, 
arrow  and  spear-hemls,  from  tlie  vicinity  of  the  (ireat  Lakes.   Exchange.   25492. 

White,  Dr.  C.  A.     (See  under  Interior  Department.    U.  S.  Geological  Survey.) 

Waite,  Dr.  C.  H.  (U.  S.  Navy,  Navy  Department).  Cnule  nitrate  of  soda  from 
Iquiqiie,  ('hile;  collection  of  miscellaneous  insects  from  A<'apulco,  Mexico,  and 
Payto,  I'eru.     24624. 

White,  E.  H.  (Astoria,  Oregon).     Land  and  fresh- water  shells.    24869. 

White,  Harry  (t.  (Department  of  Agriculture).  Ked-tailed  hawk  {Biiteo  horealls) 
an<l  short-eared  owl  {Ahw  acvipitriuuH)  in  the  riesh  from  Arlington,  Virginia. 
25076. 

Waite,  Miss  (Theological  Seminary,  near  Alexandria,  Va.).     Nest  of  wasp.    25665. 

Whiti'on,  William  R.  (Seattle,  Wash. ).  Part  of  the  lower  molar  of  a  fossil  elephant, 
Eleph^8  primigeniuH.     25 161 . 

Wilbur,  Miss  Charloite  I).  (Newark,  N.  J.).  Autograph  receipt  of  William  Henry 
HarriHon,  clerk  of  th«'  North  West  Territory,  toMatthiasDenmau,  dated  May  21, 
1S(K),  iudorse<l  by  John  Cleves  Symmes.     255.52. 

Wilbur,  Mrs.  MATriiiAS  Denman  (Newark,  N.  .l.\  Military  land  ))atenf,  signed  by 
.John  Adams,  President  of  the  Tnited  States,  <lat«'d  Philadelphia,  March  28, 1800, 
granting  4.000  acres  in  the  North  West  Territory  to  Matthias  Denman.  Deposit. 
25551. 

WiELAXi),  GEf»R<;E  K.  (State  Colleg<',  Pa.).  SptM-imeiis  of  siliceous  oolitic  rock. 
((iift,  exchange.)     (24831,  2510<5.) 

Wilcox,  Dr.  Timothy  E.,  U.  S.  Army  (Fort  Huarhuea,  Arizona).  An  interesting 
and  valuable  collection  of  reptileH,  consisting  of  20  specimens,  representing  13 
si)e<;ies,  including  Crotalin*  molonsnSy  Elaps  eurifxatithuSj  Kinosternon  senorienHff 
and  others,  in.se<'ts.  mammals,  specimens  of  mirror  carp  (Cyprinus  vavpio)  and 
chub  iSqnalinif);  alcholic  specimens  <»f  birds  (25401);  living  homed  toad 
(25653). 

Wilcox,  Waiter  D.  (New  Haven,  Conn.)»  Seventy-four  specimens  of  carboniferous 
fossils  representing  17  species  from  Mt.  Stephen,  British  Columbia,  consisting  of 
Arrotrcia  gemma,  var..  (hprcxsa  Wah'ott,  Aynosins inlerHtrictus;  Algw  (t);  Acrotheie 
KuhHidiia;  HgoUtheH  sp.  undet. ;  Hyolithelhis  sp.  undet. ;  Graptoliies;  Hypontoma 
sp.  undet.;  Kutoigina  likv  HtisaingenHiH ;  Linguella  mcconnclli ;  Orthisisina  albn'ta  ; 
sponge,  Sci'in'lla  sp.  undet.;  Ogygopnia  klotzi  (f);  Ptychoparia  sp.  undet. ;  Piycho- 
paria  eordillera'j  HathyuriscHH  howelli ;  Olenoiden  nevadeims;  Z<umnihoides  Bpinosus, 
2515.*). 

Wilder,  Prof.  H.  (i.     (See  under  Cornell  rniversity.) 

WiLDMAN,    Hon.    Kounsevelle   (U.    S.  Consul,    Singapore,   Strait*  Settlement-^^^ 
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Malay  musical  instruments,  kris,  war-shield  and  game  of  chance  (24951);*  col- 
lection of  shells,  Dyak  and  Malay  ethnological  objecb^,  musical  iiiHtruuiciitKy 
and  corals  (25862)." 

Wilkinson,  E.  (Mansrteld,  Ohio).     Specimens  of /^raHcAtopiK*.     25435. 

WiLLCOX,  .Joseph  (Philadelphia,  Pa.).  Mineral?  (24802) ;  tertiary  fossils  from  North 
Carolina  and  Florida  (25472).  (See  under  Wagner  Free  Institute  of  Scic^nce. 
Philadelphia.) 

Williams,  Dr.  George  H.  (Johns  Hopkins  University,  Baltimore,  Md.).  (*ontoi-te«i 
rock  from  Sugar  Loaf  Mountain  (25057);  minerals  consisting  of  auglesite.  cenis- 
site.  graphite,  carrollito,  tremolite  after  pyroxene,  celestite,  k:iniinererit4% 
haltimorite,  harite,  <lolomite,  chrome  tourmaline,  pucherite,  and  nni]>lii1>o]e 
showing  sliding  planes  (25450).     Exchange. 

Williams,  J.  H.  (Charleston,  8.  C.),  through  R.  L.  Garner.  Fragments  of  leg-bone 
and  vertebra  (reptilian)  from  the  phosphate  lleds  of  Charlesttm,  S.  C.     25125. 

Williams,  R.  S.  (Great  Falls,  Mcmt.).  Nest  and  4  eggs  of  Geothlypis  macgillirrayi, 
and  nest  and  3  eggs  of  Empidonax  JiavirentriHy  representing  rare  and  desirable 
8pe<'ie8  (24630);  through  Capt.  Charles  E.  Bendire,  U.  8.  A.,  2  skins  of  west- 
ern flycatcher  {Empidonax  diffidUa)  (24832). 

Williamsburgii  Scientific  Society  (Brooklyn,  N.  Y.).  Fossil  rock  found  in  the 
Catskill  Mountains  (25500);  through  Mr.  Louis  Kirsch,  fossil  rock  from  High 
Falls,  Greene  County,  in  the  Catskill  Mountains,  2  specimens  of  iMTyl  nml  7  of 
garnet  from  the  mica  mines,  New  Milford,  Connecticut  (25719). 

Williamson,  H.  W.  (New  (ialilee,  Pa.).  Twenty-nine  stone  implements  from  IVuu- 
sylvania,  Maryland,  Illinois,  Kentucky,  Tennessee  and  New  Mexico.     24838. 

\Villi(;e,  ,I.  Louis  (U.  S.  National  Museum).  Ancient  German  accordion  brought 
from  Germany  by  Mrs.  Mary  Mertag  aV)out  1850.     25584. 

Willis,  Bailey.     (See  under  lnteri(»r  Department.  U.  8.  Geological  Survey.) 

Willis,  E.  (Charleston,  8.  C).  Collection  of  soft,  hard,  and  pebble  Florida  phoa- 
l»hates.     24040. 

Wilson,  N.  L.  (Boston,  Mass.).  Specimen  of  tremolite  on  dolomite  from  Loe,  Mas- 
sachusetts; sphalerite  with  implanted  marcasite  crystals  from  Webb  City,  Mo. 
Exchange.     25738. 

Wilson,  8cott  B.  (Heatherbank,  Weybridge,  Surrey,  P^ngland).  Skin  of  Loxioides 
baUl(puifvinn  Hawaii  (gift)  (25142);  alcoholic  specimens  of  Uatnatione  sangnincaf 
Luxvndca  hailloui,  /'haornift  ohHctira,  llemignathuH  procerus,  Oreomyza  hairdi  (pur- 
chase) (25(>'^) ;  alcoholic'  specimens  of  Hwmatione  sanguinca,  Hemignathus  pro- 
veruH  and  (h'eomi/za  hairdi  (gift)  (25639). 

Wilson,  Thomas  (U.  S.  National  Museum).  Seven  ru<ie  implements  from  Burling- 
ton, New  .Jersey,  16  rude  implemeutH  from  Morris  Island,  and  151  speciniens, 
com]»rising  imj)lemeut8,  cores,  flakes,  and  other  objects  of  argillite,  from  near 
Point  rieasant,  Bucks  County,  Pennsylvania  (24891);  9  leaf-shaped  imple- 
ments, 2  worked  flakes,  31  arrow-heads,  3  polished  hatchets,  pendant  or 
sinker,  and  2  drilled  tablets  (surface  flnds)  from  near  the  "Hopewell  Enclosure 
and  Tumuli,"  Ross  County,  Ohio  (25461).  Deposit.  (See  under  Dr.  X.  L. 
Britton.) 

Wilson  Minin(;  Company  (Brunswick,  Me.).  Felds])ar  and  quartz  from  the  quarry 
of  the  coiu]>any  at  Topshani.     25."jH5. 

Winston,  B.  C.  (Monterey,  Cal.),  through  Alaska  Commercial  Company.  Mounted 
por])oise  ( Delphinits  si>.),  from  Carmel  Bay.     25729. 

Witman  Brothkks  (Reading,  Pa.).  Sandstone  from  the  Pennsylvania  quarries. 
25443. 


"Purchasecl  for  the  National  Museum  at  the  retiuestof  the  Secretary  of  the  Smith- 
sonian Institution. 


LIST   OF   ACCESSIONS.  577 

Wolf,  Dr.  Joseph  P.  (Elkton,  Va.).  Exostosed  tooth  of  liorso,  Equun  vahallHs. 
25612. 

WoLFK,  M.  (Dayton,  Ohio).  Half-tone  negative,  etched  relief-block,  and  inipres- 
8ion  from  the  block,  reproducing  a  scale  of  tints  from  black  to  white  (25176); 
an  8  X  10  sealed  screen,  124  lines  to  the  inch  (2.5274).     Purchase. 

WOLHAUPTER,  Dr.  D.  P.      (See  nnder  Maj.  W.  H.  Powell.) 

Wood,  Miss  £.  M.  (Liscard,  Cheshire,  England).  Seven  colored  figures  of  jelly-fi^cs 
and  other  invertebrates  (25182);  10  colored  figures  of  invertebrates  (25816). 
Purchase. 

Wood,  Tingley  S.  (Leiwlville,  Colo.).  Two  Hpecimensof  -cerossite  from  Silver  Cord 
Mine,  collected  by  Prof.  S.  L.  Penfield,  of  the  U.  S.  Geological  Survey. 
24810. 

W^OODIIULL,  Miss  M.  (WaHhiugtou,  D.  C).  Spinning  wheels,  re<*l,  butter-bowl, 
wooden  paddle,  and  pewter  ]>latter.     25766. 

Woodruff,  Dr.  Charles  E.,  I'.  8.  Army  (Fort  Missoula,  Mont.)  St^me  bakiug- 
dish  obtained  from  the  Hupa  Indians  of  California  (gift)  (25043);  through  Mr. 
(rarrick  Mallery,  of  the  Bureau  of  Ethnology,  a  collection  of  photographs  relat- 
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work,  No.  1319  hard.     24688. 
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Strother,  \V.  A 25800 


'  Acr^'saion 

number. 
ViRr.ixiA— Continual 

!          Webb.  J.. S 25209 

White,  Harry  (1 25076 

WhiU%Mis» 25605 

AVolf.  Dr.  Joseph  P 25612 

WasHINOTON  : 

Intram,  liobert 25535 

Interjor  Department.  1'.  S.  Geological 

Survey 25727 

Johnson,  Prof.  O.  B 24584 

Kincaid,  Trevor 24063,  24909,  25637 

M  it^hoU,  George 24615,  24070 

Olney,  Mni.  Mary  P 25594 

Whit  ton,  Willian'i  R 25161 

WE^T  VlUGINIA: 

ElkiiiH.  Richard 25776 

Hmldh'Ston,  John  R 24823 

KanHilill.  Harry 24935 

Surber.  T 24791 

Tat/»,  Willie  B 24936 

Wisconsin: 

IIotTman,  Dr.  W.  J 24872 

Hoy,  Dr.  i'.  li 25566 

PeikiuH.  F.  S 25744 

Snyder.  W.  E 25781 

Stein  S.  L 25318 

Wyoming  ; 

FiHh  Commiiwion,  U.  S....  25842,  25022,  25434 

Granier,  Eniil 24931 

Interior  Department.   V.  S.  Geological 

Survey 25725 

Niawander,  F.  J 25357 

Rider,  Ilin  1 25779 

Zahn.  Henry 24783 


WEST  IHBIES. 


Ames,  Dr.  Howard  E..  I'.  S.  N' 24892  I  Kingst^m  Exposition,  Jamaica  Court 25009 

Balfour,  Henry 24708  '  Kingston  ExiMMition,   Bahama  Court 25010 

Brown,  R.  W 215::8,  2.637,25478     Morgan,  T.  H 25373 

Chittenden,  Dr.  J.  F 25537  j  Slgua  Iron  Compnny.  Santiogo  de  Cnba. .  25803 

(  ockerell,   Prof.  T.  D.  A 25838  '  Smithsonian  Inst  itution.  National  Zo^Jlog- 

Cunningham,  C.  W 24580  '      ical  Park 25134,25371 

Dufour,  Dr.  J.  R.  T 25698  I   Wagner  Frw  Institute  of  Science.  Phila- 

Everett,  F.  M 24648,  25.328  ;       delphia.  Pa 24094 

Fish  Commission,    1'.  S 25084  1  Wayman.G.  Turner 25330 

25:51.25  57,25708  1  Webb,  Walter  F 25106 

Greeiior.  Isaiah 25529     Wells,  Roger,  Jr.,  T.  S.  N 25330 

Kingston   Exposition,   .St.  Vincent  Court      25008,   Wooster,  A.  F 24529 


CENTRAL  AMERICA. 


Bendire.  (apt.  Charles  E..  I'.  S.  A 25017  .  National  Museum  of  Costa  Rica 246U,  24924 

Brown,  R.  W 24657     Phillips,  W.  H 24013 


Fish  Commission,  U.  S 25445 

Michaiid,  Dr.  (iiistave 24874 


Richmond,  Charles  W 25828 

Royal  Z<iulogical  Museum,  Florence.  Italj'      24918 


SOUTH  AMERICA. 


Ames,  Dr.  Howanl  E.,  IT.  S  N 24892 


American  Museum  of  Natural  History. 

New  York  City 25222 

Bartleman.  R.  M 24880, 25072  ,  New  York  State  M useum.  .Vlb.iuy  -     ^ 

Boehmer,  Geonte  H 25668  i  Palmer,  WlUVajoi --*  "" 


Brown,  R.  W. 


Herran,  Hon.  Thomas. 
Marks,  M.  I 


25519 
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Accession, 
number. 

P/ordte,  Otto  F 25278 

Queredo,  Samuel  Alexander  Lafone 25299 

Rathbnn,  Ricbanl 25381 

Rikcr,  C.  B 24681 

Royal  Zoological  Museum,  Florence,  Italy      24>ll  8 
Rush,  Dr.  W.  H.,  U.  S.  N 25839 


AcoemtUm 
u  umber. 

Sawyer,  Lient.  F.  E.,  IT.  S.  N 25340 

Smitbaonian  Institution.  National    Zoo- 
logical Park 25141 

Tiffany  &  Co 25451 

AVhite,  Dr.  C.H.,  U.S.N .24619,24624 


ASIA. 


Abbott,  Dr.  W.  L 25470 

Atkinson,  Edward 25765 

Beale,  Hon.  Tmxton 25881 

Calcutto  Botanic  Oartlcn 25563 

Carlyle,  A.  C 25122 

Culin,  Stewart 25530 

Dall,  William  H 25241 

Fillette,  Lieut.  T.  G.,  U.  S.  N 24739 

Fnlton,Hngh  24097 

Greegor,  Isaiab 25159 

Hitchcock,  Romyn 25509, 25715 

Jony,  P.  L 24558, 24877 

Kramer,  William  V 24661 

I>K>mis,  Rev.  Henry 25379. 25831 


Lovett,  Edward 2M15 

Neumann,  Dr.  Julius 25260. 257^2 

Peter*,  Dr.  John  P 25104, 2oS» 

Science  College  Museum,  Imperial   Uui- 

versity,  Tokio 24586 

Smithsonian  Institution.   W  S.  National 

Museum  .  - 25499 

Smithsonian    Institution.   National  Zoo- 
logical Park Z'iOftl 

State,  Department  of 24904, 24905, 23315.25316 

Steams,  Frederick 24617 

Waters,  Z.  D 25)^ 

Wildman,  Hon.  Rousevelle 249AI,  25862 


EUROPE. 


Babcock,  A.L 25248 

Bal  fo u  r ,  H en  ry 24708 

Beckwitb,  Paul 24834 

Boucard,  A 25048 

Boyenval,  E.  &,  Ponsard  &  Co 25425 

Brace,  Mrs.  Charles  L 25476 

Brady,  Prof.  George  S 25283 

British  Museum,  London,  En^Mand 25330 

Chirk,  James  J 24883 

Cossmann,  M 25442 

do  Saussure,  Prof.  H 25271 

do  Struve,  Mr.  Charles 25447 

Eichhoff,  Dr.  Williaui 25498 

Elkington  A-  Co 24885 

Emmons,  Lieut.  George  F.,  U.  S.  N 25500 

Emmons,  Uaiuiltou 25347 

Foote,  A .  E 25203 

Forrer,  R 24690 

Forrester,  Robert 24611 

Francis,  Joneph 25281 

Geisler,  Bruno 25869 

Goode,  Dr.  G.  Brown 2r.819  25882 

Gram,  X.  C 24932 

Greger,  A 24896 

Hamlin,  Dr.  A.  C 24926 

Harber,  Lieut.  G.  3.,  U.  S.  N 25334 

Harris,  George  F 24771 

Icelandic  Natural  History  Society,  Reyk 

javik 24633 

Jouett,  Admiral  and  Mtm.  .Joiu'tt 256K0 

Kiiuz,  George  F 25234 

Lovett,  Edward 24603. 2.'>615 

Lucbs,  Morris 24738 

Martin,  Dr.  D.  S 24755 

Montandon,  Prof.  A.L 24579. 25244, 25520 

Murray,  John 25825 


Moss,  Willhun 25332,25387 

Museum  of  Natural  History.  Paris,  Fruncc      24853 
National  Museum  of  Antbropolog^-,  Floi . 

ence,  Italy *. 24919 

Nehring,  Prof.  Dr.  A 23510 

Noel,  Paul 2.526^ 

Nonnan,  Rev.  A .  M 2.1506 

Olivier,  Ernest 25268 

Pennypacker,  C.  H 24787. 25453 

Pfordie,  Otto  F 25278 

Pratt,  John 25479 

Royal    Swedish    Academy    of    Sciences, 

St<K*kbolm,  Sweden 25227 

Royal  2^dlogical  Museum,  Florence,  Italy      24918 

Scbmid,  Ed wartl  S 25678 

Shufeldt,  Dr.  R.  W.,  U.  S.  A 24704 

Smithsonian  Institution.   U.  S,  National 

Museum 2.">355 

Soci^t6  nuouyme  de  Marcinelle  and  Couil- 

let t 25424 

St rcng,  Prof.  A 25789 

Tiffany  &  Co 25451 

Tornquiiit,  Leon 24609 

Treasury    Department.    U.  S.  Revenue- 
Marino  Service 25474 

Turner,  Ilun.  K.  W 24786,25681 

Walcott,  C.  D 25218 

Watts,  Blake,  Beame  &  Co 25527 

Weil  Brothers 24509 

Willige,  J.  Louis 25584 

WiLson,  S«'Ott  B 25309,  25638 

Wood,  Mij»8E.  M 25182,25816 

WooMter,  A.  F 25*45 

Wortb.  R.  N 24974,25233 

Wy t'koff,  Seanians  Sc  Benedict 24909 

Zoii logical  Society  of  London 25576 
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OCEANIC  A. 

Anttnlia. 


Accession 
Dumber. 

Agriculture,  Department  of 24941. 2511 1 

Australian  Museum 24597. 25661 

Be«lnuJl.  AV.  T 25616 


AcoeMion 
nomber. 

Haddon,  Prof.  A.  C 24726 

Howell,  E.  E 24762 

Johnson,  Prof.  O.  B 24584 


British  Museum,  Loudon,  rn<!laud 25151     Rodman,  Dr  Jauie^ 25680 


Cox,  Pr.  J.  (' 2584;t 

Denton,  S.  F... 25352 

Cieisler,  Bruno 25869 


Koyal     Zoological    Museum,      Florence*, 

Italy 24918 

Tristram,  Rev.  II.  B 25307 


Hew  Zealand. 

Auckland  Museum 24957      Simpson,  Charles  T 25455 

Otago  rniversity  Museum.  Dunwlin 25341     Wallace  Mrs.  Catharino  P 22500 


Jenney ,  V  ictor  .V  25860 

Polyneeia. 

Fillette,  Lieut.  F.  G.,  U.iS.  N 24660      Wilson.  Sol t  B 25142 

Sewall,  Hon.  Harold  M 24721 

Ward's  Xatural  S<"ieuce  Establishment, 

Rwhester.  N.  T 24559 

Islands  in  tbe  Padflo  Ocean. 


Fish  (.'ommirision,  V.  S 

Royal     /oiilo^iral     Museum,     Florence, 
Italy 


24754     Steams,  Frederick 25836 

Tristram,  Rev.  H.  B 25307 

24918     Webb,  Hon.  Alexander  K 24782, 25806 
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DEPAKTMEXT  I. 
Arts  and  Industbie«. 


Accession 
number. 

Adler,  Dr.  Cyrus 25878 

Agriculture,  Department  of . . . .  24531, 24532, 24533 

Andrews,  W.  J  25635 

Anthony,  E.  &  H.  T.,  &  Co 25577 

Atkinson,  Edwanl 257a» 

Avery,  S.  P 25795 

Bacon,  Mrs.  Oliver  T 25646 

Bates,  Kimball,  &.  Guild 25339 

Beckers,  Alexandrr 25295 

Beckwith,  Paul 24724,24834 

Benjamin,  Dr.  Murcua 25852 

Benjamin,  Park 25007 

Bierstadt,  E 24689 

Bird,  J.C 25598 

Boebmer,  (ieorjxf  H 23001, 25178 

Booth,  Mrs.  James  C 25785 

Posw.ll,  Henry 25220 

Bowen,  Dr.  Clanuce  W 24551 

Boyenval,  E.,  &,  l»o.'»ard  &,  Co 25425 

Braie,  Mr»*.  Charlen  L 25476 

Bretz,  (ieor;:eM 25304 

Callender,  W.  X 25051 

Callendar.  Mrs.  W.N 249ti7 

Chandler,  Prof.  Charles  F 25533 

Chanute,  O 25399 

Clark,  Janus  J 24883 

Connor,  Paul  1) 25118 

CouriiT  Lithographing  Company,  Buffalo. 

X.Y 25876 

Cox.  Mrs.  S.S 25475 

Cross,  Prof.  Charles  li 25383 

Crosscup  <fc  West 25486 

Dall,  WiilianiH 25317 

Elkington  &  Co 24885 

Elson,  A.  W.  &  Co 25294 

Emmons,  Hamilton 25347 

Engineering  Xews,  Xew  York  City 25353 

Epstein,  Justus 2.>6()2 

Warren,  Ewen,  jr.,  <k  C() 25073 

Fiek,  (J.  A 24733 

FilUtte,  Lieut.  F.  G.,  U.  S.  X. 24660 

First  Japanese  Trading  Company,   X^ew 

York ....'... 25880 

Fisher,  Dr.  H.I 258J5 

Francis,  Joseph 25281 

Gaffield,  Thomas 25382 

Cramer,  R.  L 24700 


Acoeasion 
number. 

Goode,  Dr.  G.  Brown 25670. 25685, 25848 

(irmn,  X  C 24932 

Grottenthaler,  A'.,  &  Co 25582 

(Jurley,  O.  A 25098 

Hall.  B.  H 24906 

Hart,  George  B 24619 

Haskins    Wood    Vulcanizing    Company, 

Xew  Y'ork  City 24590 

Heaton,  Charles  M 25119 

Hem<mway ,  Mrs.  Mary 25631 

Hendley,  John 24886 

HWganl,  Mrs.  J.  E 25172 

Hinds,  J.  E 25649 

Hitchcock,  Komyn 25560 

Hoffman,  Hairy  A 25270 

Hood,  John  H 24884 

Hurd,  GustineL 25296 

Ives,  Fred  E 25r)26. 25534 

James.  Joseph  F 25621 

Japanese  Trading  Company,  Xew  York..      25235 

Jenney,  Victor  A 25860 

Johnston,  Miss  F.  B 25319 

Jouett,  Admiral  and  Mrs.  Jouett ....      25680 

Kelly,  John  F 24017 

Kerrison.  C.,jr 24813 

Ketterlinus  Priu  t  ing  House.  Philadelphia, 

Pa 25579 

Kingston  Exi>osition,  St.  Vincent  Court.      25008 

Kingst^m  Exposii  ion,  Jamaica  Court 25009 

Kline.  William 25096 

Koegler,  Frana 25746 

Kochler,  S.  R 25177 

Kramer,  William  V 24661 

Kunz,  George  F 25234 

Le<',  (Joorge 24980 

Lee .  W .  G 24640 

LidgerwoiHl,  Mrs.  John  H 23201 

Linton.  W.J 25259 

Lippincott,  J.  B.,  &  Co 25564 

McCrccry,  J.  U 25376,25543 

Martin.  T.  C 24001 

Mayuard,  George  C 24944, 25097, 25413 

Meder.Fenl 25605,25734 

Meiga,  Gen.  M.  C,  U.  S.  A 25386, 25469 

Meteair,  H.D 25258 

Miller,  I.  X 25095 

Miller.  Capt.  James  M "^^<j^ 

Morgan,  W.  J.,  &,  Co. ..,..., ----"  '^V^jv^ 
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Acceftflion  Accession 

n  amber.  namber. 

Mnrdoch,  J 25333     Snyder,  Tlieo 25747 

MuHeuni  of  Fine  Arts,  BoKton,  Mass 24947     Sooit^tt*  nnonyme  de  ^larcinelle  snd  Couil- 

Murrey,  Gi'orjje  E 24»58  :      let ::5424 

Kash,  B.  J 25148     SUndnrd   Huh   Company,  Philadelphia, 

NeilI,W.A 25099        Pa *. 25430 

Neumann.  Dr.  Julius 25266  '  State,  Dei>nrtnient  of 249C4, 24905. 25.115. 25316 

New  York  Engraving  and  Printing  Com-  i  Stein,  S.  L 25?18 

pany 24091  '  Steams,  Dr.  R.  E.  C 23004 

Palmer,  Edward 24600  i  Takayanagi,  T 25060 

Parmela,  Mrs.  Theo<lore  AV 2555H  ;  The  Crown  Typewi  itor  Company.  Prook- 

Parsons,  MissKathorino..^ 25600        lyn,  N.  Y 25588 

Payne,  Robert  H 25093  ,  The  E.  S.  ( Jreeley  Coiniiany,  New  York 

Pennsylvania  Railroad  Company 2,'»337. 25532  j      City 25412 

Peterson,  N 24765     The  Singer  Manufnct  uringCompany.  New 

Phcpnix  Iron  Works,  PhcHuix villo,  Pa  . . .      25735  ,      York  City 24666 

Pratt,  John 25479     Turner,  Mntliow 25032 

Regular  Army  and  Navy  Union,  United  I  Turner.  R.  W 25681 

states  of  America 25116     Webb,  ^on.  Alexander 23806 

Rockenstyro,  C.  E 24U96. 24701 .  ^>039, 25146  '<  Weems.  David  G 23186, 25K56 

Roberts,  S.L 25398     Weil  Brothers 24309 

Rogers,  Sydney  H 25674  j  Wilbur,  Miss  Charlotte  D 25552 

Rose.  WaldoO 25745  '  Wilbur,  Mrs. Matthias  D 25551 

R^iwhinds,  Walter 25528  j  Wildman,  Hon.  Rounsevellr 24961,25862 

Sandliani,  Henry 25«8     Willige.  J.  Louis 25564 

SchieflTelin.  W.H.,&Co 25775  ,  Wolle,  M 25176.25274 

Schoenhof.  Carl 24925     Wooster,  A.  F 21529,  25485 

Schraubstadtcr,  Carl,  jr 25567     Worcester  Soi-iety  of  Antiquity,  AVorccs- 

Seer,  A.  S.,  Theatrical  Printing  Company,  ter.  Mass 25160 

NewYorkCity 25586  !  AVundorlich,  H.,  &  Co 25589 

Seibert,S.R 25603  ^  Wyck off, Scamans  &  Benedict 24500.24080 

Sewall.  Hon.  Harold  M 24721  24960.25581 

Smillie.  James  D 25082  |  Ziller,  Max 24688 

Smith,  James  P.,  &  Co 24900 

Smithsonian  Institution.    U.  S.  National  ' 

Moaeum 25356, 26499, 25771 .  25819, 258H2 

DEPARTMENT  II. 

(A)  Kthnoixxjy. 

Abbott,  Dr.  AV.L 25470     Dodge,  Mrs.  Charles  Jr 25068 

Adier,  Dr.  Cyrus 2468;i,  25565. 25878  |  Emmons,  Lieut.  George  F.,  U.S.N 25560 

AndreM-s,  A.  H.,  &  Co 25:U>^     Engel,  Lewis 24548 


Beale,  Hon.  Truxton 25881 

Burger,  Pet4*r 24023,25107 

Bartleman.  R.  M 24880.25072 

Bendire,  Capt.  Charles  B.,  U.  S.  A 25827 

Boas.Dr.Frapz r      254;i3 

Bourke,  Dr.  John  G.,  U.  S.  A 24541, 24899 

251(»3. 25152. 25282 

British  Museum,  L<mdon,  England 25151 

J?rown,A.H....r -4746 

Bryant,  Henry  G 25288 

Camp.  J.  H 25561 

Cheshire,  W.W 24835 

Clark,  MissMay 24577 

Crissey,  Dr.  Sunlis  L 25078 

Culin,  Stewart 25539,25809 

Pall,  William  H 25241 

Dtsiel,  Dr.  Z.  T. . .  .25083. 25273. 25372. 25449, 25559 
deStnire,  Mr.  Churlefl S5447 


Filletto.  Lieut.  T.  G.,  U.  S.  N 24739 

Fish  Commission,  U.  S 25162 

(Tatnrhet,  Dr.  A.  S 24702.25071 

Granier,  Emil 21931 

Grant- Bey,  Dr.  James 25741 

Green,  Bomanl  R 25727 

Greger,  A 2489^ 

Greegor.  Isaiah *^7J4 

Gurley,  R.  R 25.'W7 

Haddon,  Pn)f.  A.  C 24726 

Hall.LT.  H 25448 

Hanpka,  Finkas 34953 

Harber,  Lieut.  G.  B..  U.  8.  N 25134 

Harris,  George  H 25468 

Hemenway,  Mrs.  Mary 2S631 

Hemenway  Southweatem  Arcbsologival 

KxpeditioD.  Boaton,  M«m fSUi 

niti^boock,  Dr.  T.  H,. ,„,,,„ -..  m9f 
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DEPARTMENT  II-rontiiiue<l. 


(A)  Etiinoi-oov— (.'ontiiiiMMl. 


Accession 

Hoflriian  Dr.  W.  J 24872 

Icelandic  Xatiiral  History  Societj*.  Ueyk- 

javik.  Iceland 24633 

Ingle,  Edward 25163 

Interior   Department.    U.    S.  (leologieal 

Survey 25256 

Jenny,  Victor 25860 

Kingston  Exposition,  St.  Vincent  Court.  250:)8 

Ix>vett,  Edward 246(>3. 25615 

Luchs,  Leopold 25362 

Luclis,  Morris 24738 

McCullou^li,  Mrs.  C.  L 25489 

Ilnzen,  Mrs.  Mildrctl  McLean 2.1748 

McLan>n,  Charles 24873 

McLaren.  William  A 25571 

Meigs,  General  M.  C  ,  l.  S.  A 24827 

Moller,  Theodore 24994 

Mooney,  James 25488 

Murdoch,  John 25515,25645 

Neumann,  Dr.  Jiilins 25712 

Nnttall.Mrs.  Zelia 24794 

Orrasbec.  K.  L 24922 

Palmer,  Edward 24600 

Peters,  Dr.  John  P 25104, 25808 

Pfor<lte.  Otlo  F 2.W78 

Phillips.  Bamett 25767 


Accession 
number. 

Picher.  Miss  Anna 25019 

Powell,  Mtg.  William  IL,  U.  S.  A 25427 

Richmond.  Charles  W 25828 

Rogers,  Thomas 25041 

Royal  Zoological  Museum,  Florence,  Italy      24018 

Russell,  I.  C 25293 

Scidmoro,  Miss  E.  R 25236 

Shaw,  N.  C 24852 

Spicer.  Capt,  John  ( ) 245S3 

Smithsonian  Institution.    U .  S.  Bureau  of 

Ethnology 24984, 25718 

Smithsonian  Institution.  F.  S.  National 

Museum 25771,25819 

Stevenson.  Mrs.  M.  E. 24622,  '25580 

Turner,  J.  H 25562 

Turner,  Hon 24786 

Voth,Rev.  T.R 25145 

Wallingfonl,W.W 248*28 

Waters.  Z.D 25801 

Webb,  Hon.  Alexander  R 24782, 25806 

West.Gerald  M 25538 

Wildman.  Hon.  Rounsevelle 24951, 25862 

Woodhull,  Miss  W 25706 

Woodrutr,  Dr.  Charles  E.,  U.  S.  A 25043, 251.-i8 

Worth,  S.  G 25086 


(B)  Aboriginal  Amerk  an  Pottery. 


Bourke,  Capt.  Jolui  G.,  l*.  S.  A 24671 

Golson.  Edward  S 25061 

Porter.  W.B 25185 


Quei-e<lo,  Samuel  Alexander  Lafone 25299 

Weston,  Arthur  H 24709 


DEPARTMENT  III. 

Prehistoric  A?rrHRopoLOGY. 

Abel.  .1 .  C 24992, 25197, 25255, 25314  |  Golson,  S.  Edwanl 25960 

25349.  •2.-.466, 257-22.  25740, 25790  j  Griffin.  John  C,  jr 24757 

Allbcrt,  Philip 24677  '  Hemenway,  Mi-s.  Mary 25631 

Allen,  Rev.  .Jonathan 25066  j  Hendrioks,  G.D 25462 

Armistead,  L.  C 25188 

Balfour.  Henry 24708 

lielding,  L 25041 

Benedict,  Dr.  A.  L 25.160 

Boswrll.  J.  H 24591 

Bowman,  D.  A 24549 

Britton.  Dr.  N.  L 25!)I3 

Bryan.  O.  X 24817 

Bryant.  Ucnrv  G 2.5288 

Burns.  Frank 24647. 25:i0  J 

Bums,  W .  R 24592,  25415 

Carlyle.  A.C 25122 

Dahi,  F.  O 254:12 

Daniel.  Miss  Irene  S 24665 

Daniel.  Dr.  Z.  T. . .  .246.V1, 24664, 21731,  24756.  25834 

Di'pui'.  Robert 24045 

Dorsey.  Mrs.  W.  P 24815 

Everett,  F.  M -      24G4H 

Farmer,  A.  M 25329 

Fleming.  J.  W 2.5108 

Forrer,  R 240no 

Frost,  L.L : 25252 

H.  Mis.  114,  pt.  2 38 


Henkels,  S.  V 2.5624 

Herran,  Hon.  Thomis 24547 

Hill, Dr.  W.Scott 25868 

Holmes,  W.  H 25224 

Hunt,  Mrs.  A.  M 25064 

Johnston,  F.  J 25G33 

Johns.  Dr.  Levi 24996 

Lambuth,J.W 25536 

I^ngilale,  J.  W 25452 

Laltin,  Frank  H 25807 

Laul»ach.  Charles 2ri49, 25 112 

LenKjp,  Dr.  J.  H :B5U 

r^wis.  Merritt 25309 

Logan.  A.  S 25360 

Lovett,  Edward 25615 

Marks,  M.  L 25160 

Meacham,  Mrs.  D.  B 25091 

McMillan.  D.T 24682 

Miller,  Charlea,  J  r 2571 

Montgomery,  S.  H 2637.i 

Morganton  Land  Improvement  Com.ac^  - 
Moorebead,  Warren  K •  -  ' 
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Aooefwion 
number. 

Morrow,.!.  B 24910 

Murray,  J.  Ogden 25087,25545 

National  Museum  of  Anthropology,  Flor- 
ence, I  t«ly 24919 

Npnl,  Dr.  Jamea  C 24656 

Palnior,  Edward 24600 

Pcrkinn.F.S 25744 

Pettigrcw,  ¥.\V 25721 

Porter.  Dr.  J.  H 24719 

Pniden.  Alfrwl 25113 

Putnam,  Prof.  F.W 21695 

Kico,  Mra.MarieE 24553 

Rirhmond,  Cliarle*  W 25828 

Kowan,  Jamea 25884 

Royal  Zoological  MuHeum.,  Florence,  Italy  24918 

Rii88ell,  Charles  H 25625 

Sei  f ert ,  W 2534  3 

Selby.WlUle : 25144 


Aoo«s«rioD 
number. 

Sbftw,  James  C 24718 

Sheridan,  Edmund  J 24658 

Smith,  H.  P 24732 

Smithsonian  Institution.   XT.  S.  Bureau  of 

Ethnology 25306 

Smithsonian  Institution.   17.  S.  National 

Museum 2525l» 

Steincr,  Dr.  R 25321 

Stephenson,  A 25720 

Thomas,  William  S 25075 

Thomson,  John  H 24965 

Thompson,  E<lward  S 25117 

Va<leu.  L..  &  Co 25764 

Warner.  Ambrose 24833 

Webb.  De  Witt 25232 

White.  A.  W 25492 

Williamson,  H.  W 24838 

Wilson.  Thomas 24891. 2S461 


DEPARTMENT  IV. 


Mammals. 


Abbott,  Dr.W.  L 

Agriculture,  I>epartment  of 

Allen,  Ge*irge  A 

AuHtralian  Museum,  Sydney,  New  South 

Wales 

Baker,  A .  B 24C93. 24978, 

Barlicr,  F.  A 

Boclimer,  George  II 

Brlmley,  n.  H.  &  C.  S 25181. 

Bryant,  Henry  G 

Cassell,  Capt.  W.  H 

Chanler,  William  Astor 

Ching.  John 

Clay.  Col.  Cecil 

Denton,  Sherman  F 

DngK  Prof.  A 

Elkins,  Richard 

Famhaui,  A.  B — 

Fish  Commission.  F.  S 2:)154, 

Gcisler,  Briui<» 

Hart.  William  W..  &  Co 21567. 

Harvey.  R«'v,  M 

Hemphill.  Henry 

Hitchcwrk.  R 

Holiner,  Frank  X 

Horaaday.  W.  T 

Hoy,  Di.  P.  R 

JaoobH  BrotherH 

Jouy,  P.  L 

MarFarlan<\  R 

Marshall,  (leorge 24682,  24793, 

Marshall,  Henry 24564, 

Meam8,  Dr.  Edgar  A.,  U.  S.  A 25392. 

2582?.. 

Morrison.  Prof.  J.  H 

Museum  of  Natural  History,  Paris,  France 

Nehfon,  E.  W 24803. 

Oberlin  College,  Ol)erlin,  Ohio 

Palmer,  Joseph 2456U, 


25470 
25139 
25046 

24597 
25132 
245C3 
25668 
25221 
25288 
24954 
24907 
25297 
25140 
24557 
21727 
25776 
24781 
25708 
25809 
24560 
25783 
25011 
25715 
25042 
21568 
25566 
25284 
24558 
24601 
25618 
24576 
25578 
25879 
25457 
24853 
25180 
25864 
24811 


Palmer,  William 24565, 25127. 25130. 25184 

Parker,  A.H 25494 

Payne.  Samuel 25682 

Phillips,  W.  H: 24613 

Pope,  H 25044 

Ralph.  Dr.  William  L 24575 

Rich,  J.  G 25289 

Ridgway.  R 24562 

Roberts.  W.F 24774 

Schenck,  Charles  D 25872 

Schmid,  E<lward  S 25871 

Smith,  William  G    25818 

Smithsonian  Institution.    U.  S.  National 

Museum 24572, 24686, 25257 

Smithsonian    Institution.    National  Zoo- 
logical Park 24879, 25126, 25128, 25129 

25131.25134. 25135, 25136 
25138.  25141,25200.25416 

Southwick  &  (^litchley 24002 

St^jneger,  Dr.  L 24501 

Storincnt,  Edgar  L 25101 

Tabler.  J.  H 25008 

Townseud,  C.  H 25503 

Traill,  W.  E 24705 

Treasury  Department.   D.  S.  Revenue  Ma- 
rine Service 25474 

Turner,  H.  W 24812 

Ward's  Natural  Science  Establishmei.t. 
Roihester,  N.  Y  ..24559.24560,24574,24650,25133 

Warner,  William  J 25014 

Warren,  Dr.  B.  H 25394 

Webb,  J.  S 250B9 

Wells,  Roger, Jr.,  U.S.  N 25330 

Wilcox,  Dr.  Timothy  E.,  U.  S.  A 25401 

Winston,  B.  C 25729 

Wolf,  Dr.  Joseph? 2SC12 

Wooster,  A .  F 24911 

Wort  hen,  C  K  .24588,24678. 24079, 24792, 94875, 25U7 
Zoological  Society  of  Lond<Mi 26070 
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DEPARTMENT  V. 


(A)  Birds. 


AcceflHion 
uunibcr. 

Abbott,  Dr.  W.  L 25470 

Abert.  Dr.  Charles 2«59, 25«57 

American  Mnsenni  of  Natural  History. 

New  York  City 25222 

Ames,  Dr.  Howard  E.,  U.  S.  N 24892 

AnderaoD,  J.  V 25704 

Armstrong,  F.  B 24544 

Auckland  Museum,  Auckland,  New  Zea- 
land       24957 

Australian  Museum,  Sydney,  New  South 

Wales \ 24597 

Avery,  Dr.  William  C 25701 

Bean,  Dr.  Tarleton  E 25495 

Beck ,  Rollo  H 24635, 25477 

Belding,  L 24846,25438,25660 

Bendire,  Capt.  Charles  E.,  U .  8.  A 25705 

Benson.  Lieut.  Harry  C,  U.  S.  A 25790 

Boucard,  A 25048 

Brett,  Walter 24743 

Brimley,  H.  H 25703 

Brimley,  H.  H.  &  C.  S 24818, 25408 

Bryan,  O.N 24837 

Sordine,  W.  T 25730 

Carmick,  Master  Louis 24847 

Carter,  James  C 252&'».  25310, 25437 

Cooke,  Dr.  C.  T 24825 

Cory.C.  B 25025 

Cunningham,  B.  L 25280 

Denton.  Sherman  F 25352 

Dolour.  Dr 25168 

Dufour,  Dr.  J.  H.  T 25698 

Dug^s,  Prof.  A 24727, 25736 

Edwards,  Viiial  N 2.'>.531 

Eldon,  Charles  H 2530) 

Fish  Commission,  U.  S 25154. 26157, 25708 

Gamer,  Jesse 25215 

Geisler,  Bruno 2^3869 

Herell,  F.J 2*618 

HiUhcock,  I-Yank  H -25.380. 25481,  25493 

25530, 25540. 25544 

Holzner,  Frank  X 25042 

Jouy,  P.  L 24877 

Leifscar.  H.  H 25505 

Leixear.  W.  G.  W 25280 

Lepp,  Peter 25583, 25664, 25774 

Lewis,  George  A 253C5 

Littlejohn,  Chaao 25281 ,  '^5731 

LoomiH,  Leverett  M 26223. 25611 

Lord,  A .  W 25280, 25409,  25553, 25784 

MaeFarlane 25016 

Marron.  Thomas 24768 

Marshall,  George 25707 

Marshall.  Henry 25331, 25497, 25679 


AoceBsion 
number. 

Mcams,  Dr.  Edgar  A.,  XT.  S.  A 25392. 25578 

25823,25879 

Merriam,  Dr.  C.  Hart 25853 

Morcom,  G.  Frean 21986 

Milea,  L ^662 

Murdoch,  John 25716 

Moaenm  of  Natural  History,  Paris,  France .     25091 

National  Museum  of  Costa  Rica 24644, 24024 

Norton,  ArthurH 25463 

Palmer,  William 25164 

Park,  J.  T 24814 

Parker,  A.  H 25464 

Pleas,  C.  E 25117,25778 

Pollock.  Joh n  J 24886, 25242 

Prill,  Dr.  A.G 24722,24737 

RagsdaJe,  G.  H 25671 

Ralph.  Dr.  William  L 24851, 24898, 25786 

Richmond,  Charles  W 24736, 24773, 25067, 25100 

25108, 25165, 25175, 25249, 25264, 25706, 25828 

Ridgway,  R 24744, 24766, 24868, 25688 

Riker,  C.B 24681 

Robinette,  Frank 24698, 24876 

Rodman,  Dr.  James 25689 

Rosenthal,  Joseph 24589 

Scheffelin,  S.  B 24806 

Schmid,  Edward  S  .  .24987, 25279, 25302, 25658, 25678 

25090, 25694, 25697. 25737, 25794 
Science  College  Museum,  Jm]>erial  Uni- 
versity, Tokio 24586 

Seale.  W.  P 25695 

Shnfeldt,  Percy  W 24587 

Shufeldt,  Dr.  R.  W.,  r.  S.  A 25865 

Shnfeldt.  R-  W.,  jr 24620 

Smith,  WilliamG 25460 

Smithsonian  Institution.    U.  S.  National 

Museum 245?8, 24537, 24643, 25257, 25702 

Smitlisonian  Institution.  National  Zoolog- 
ical Park 21829. 24920, 25692. 25693, 25696 

Southwitk  &  Critchley 24916 

Stabler.  Harold 24971, 25216. 25301 

25391,2.5410.25483 

Stabler,  James  P 25120 

St<^ueger,  Dr.  L 24867 

1  homas,  Frederick  L 25490 

Traill,  W.  E 24705 

Tristruni,  Rev.  H.  B 25307 

Warner,  William 25699 

Wa>  ue,  Arthur  T 25829 

Whitc,*Harry  G 25076 

Williams,  R.S 24832 

Wilson,  Srott  B 25142 

Wyard.  Mrs 25863 


(B)  BIBD8'  Eqo8. 


Agriculture,  Department  of , 25006 

Arrastnmg,  F.  B  . .  i 25761 

Attwater.  Prof.  H.  P 25411.  25591. 25669. 25782 

Bendire,  Capt.  Charles  E.,  U.  S.  A 25017 

Benson,  Lieut.  Harry  C,  U.  S.  A 25756, 25790 

Cooke,  Dr.  Clinton  T.-. 24830,24981 


Everett,  Frank 25328 

Fish  Commission,  U.  S 25154, 25157 

Fowkr,  Fred 25726 

Jackson,  Thomas  H 25045 

LatUn,  Frank  H 25388 

Littl^ohn,  Chase 25281, 25518, 25592, 3573 
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AccrJiBion  Accession 

iinuiber.  uumber. 

LoomiB,  Dr.  L.  M ; 24939  Prill,  Dr.A.G 24609,24921 

MacFarlane.R 25016  i  Ralph.  Dr.  William  L 25787 

MeamH,  Dr.  Edgar  A..  U.  S.  A 25392, 25823  Rubinetto,  Frank 24854. 24«81 

25879  '  Shufeldt.  Dr.  R.  W.,  U.  S.  A 25865 

Mitchell,  George 24615,24670  j  Smith,  R.  H.  Kirby 25366 

Mitchell,  Guy  E 25167  Smith,  William  G 2544r7 

Pat  tw,  T.  B 25684, 257.'>7  ■  Shurber,  T 24791 

Phillips.H.H 25855  |  W'ebb,  WalterF 24990,25036.25166,25323 

Potter,W.B 25092  Williams,  R.  S 24630 

DEPARTMENT  VI. 


Amee,  Dr.  Howanl  E..  U.  S.  N 

Beal,  Kenneth  F 2.5773. 

Boyne,  R 

Britton,  L.  H 

Brown,  Herbert 24629, 24799. 24856, 24002, 

Brown,  R.  W 

Bryant,  CM 

Church,  F.  L 

Dart,  Dr.  Richard 

Davia.  Britton 

Duff^a.  Prof.  A 

FigginH,  J.  D 248iK). 

Fish  Commission.  T.  S. . .  .25022, 25157.  2.5311, 

Fitzgerald.  J.  C 

Hale,  Dr.E.M 

Harris.  George  E 21862, 

Hay,  Dr.  O.  P 24087, 24795. 

Henderson,  J.  C.Jr 

Heushaw,  H.  W 

Hitchcock,  Frank  H 

Hopkins.  C.  L 

Hubbard,  Henry  G 

Huddleston,  Jolm  R 

Hurter.  Julius 24902.  25751, 

Jenks.  Prof.  J.  AV.  P 

Jon  J-,  P.  L 

Leonhardt.  Peter  21956, 

Liston,  Rev.  R.  T 

Loomis.  Rev.  Henry 

McCoy.  Uerlwrt  N 

McGregor.  R.  C 

Marsh,  George  B 


Reptiles. 

24892     Mai*shall.  George 28667 

25814     M  iddleton,  R.  Morton 25755 

25454     Me^rns,  Dr.  Edgar  A.,  U.  S.  A 25823 

24860     Museum  of  Comparative  Zoology.   Cam- 

25487  ,      bridge.  Mass 25031 

25021  '  Newport,  Miss  Eddie 2^8M 

2.5429     Owsley.  Dr.  W.  T 24,S21 

24770     Parker,  A.H 25464.25032 

24906     Pence,  W.C 24865 

24878     Quives.  George  A 2505J 

24727     Richmond,  Charles  W 24745,  ^828 

249,55  I  Sampson.  F.  A 24717 

25445     .Scovi.lf,  J.  T 25859 

25484     Studder,  N.  P 24913.25573 

25595     Shaw.  K.M 24826 

25636     Simpson.  Charles  T 25300 

25652     .Smith,  Dr.  Hugh  M 25196,25857 

25^00     Sniithsonum  Institution.    U.  S.  National  . 

25322         Museum 24528, 24745. 25257 

25.574     Smithsonian    Institution.  National    Zoo* 

25626  1      logical  Park 25371 

2560*i     .Stcirus.  Dr.  R.  E.  C 25607 

24823     .Stormcnt.  Edgar  L 25101,25281 

25875     Test,  Frederick  C 24844, 25753 

2.5812     Thayer,  A.H 25020 

24877     Ulke.  Titus 25115 

2,5.596  I  Wallace. W.0 25656 

24608     Wells,  Roger,  jr.,  r.  S.  N 25336 

25379     Wihox.  Dr.  Tmiothy  E.,  U.  S.  A 25401.25653 

24843,  Woolmnn.A.J 25856 

2.5243  I  Yeoman,  W.H 25068 

24651 


DEPARTMENT  VII. 


Fishes. 

Ames.  Dr.  Howard  E.,r.  S.N 248'J2     Geological  Survey  of  Canada 25326 

Ami.  Henry  M 254JO     Green,  Ashdown 24711 


Bean,  Dr.  Tarletoii  H 25440 

Bartholomew  \.  Co 25405 

Bragg,  L.  C 24728.  25173 

Chittenden,  Dr.  J.  F 2.5.537 

Dnges,  Prof.  A 24727 

Fisli  Commission,  U.  S 25121.  25434 

Forest  and  Stream  PnUli.xhini;  Comj»any, 

New  York  City 25170 

Garner,  R.  L 24625 


Henderson,  J.  C,  jr 25300 

Hensha w,  H.  W 25322 

Herrera.  Prof.  A.  L 2476J 

Ja\iiis.  F.  H 2536? 

Javiiis  &Co 25710 

Johnson.  S.  B 24704 

LoomiH.  Rev.  Henry 25379 

Meam.H,  Dr.  Edgar  A ..  U.  S.  A 25383 

Morelaud,  Walter 20742,  ttTM 
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DEPABTMENT  Vll—Continaed. 
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AcceHiiion  Accession 

numbor.  nuiulior. 

Museum  of  Comparative  Zoology.  Cam-  Sutherlaml,  John 25305 

bridge.  Mass 24857,25687  Taylor.  Douglas 25770 

Richmond,  CliurleH  W 258i»8  Thompson.  H.  P 24684 

Ridgway.  Audubon 25822  Tiphalne,V.L 25788 

Sampson,  F.  A 2486.'>  Tn^asury  Department.    U.  S.  Life-Saving 


Simpson,  Cliarles  T 25J0O  I      Service 25640 

Smith,  Harlan  I 2.'>6»C     Weaver  iS:  I  hi 25:W9 

Smithsonian  Instit  ution.     U.  S.  National                   Wells.  Roger,  jr.,  U.  S.  N 25^36 

Museum 24585. 24686  I  Wilcox,  Dr.  Timothy  E.,  U.  S.  A 25401 

DEPARTMENT  VIII. 

Vebtbbratr  Fossils. 

Agriculture,  Department  of 2r»628  i  Kost.Dr.J 24753 

British  Museum,  Loudon,  England 253:iO  ,  Lincoln.  J .  M 2.5651 

Charlton,  T 25o54     Pettigrew,  F.  W 25513 

Colbum,  Dr.  G.  F 25613      Ramsburg.C.S 24602 

Interior  Department.    U.  S.   Geological                   Shnfeldt,  Dr.  R.  W..  U .  S.  A 24764 

Survey 24627,25143     Wliitton,  William  R 25161 

DEPARTMENT  IX. 

MOLLUSKS. 

Agee,N.A 22)208     Orcutt,  C.  R 25840 

Agriculture,  Department  ot 25452, 246.36     Osbom,  Prof.  IL  L 24556 

Ancey.C.  F 25,320.25465.25556      Palmer,  Edwanl 24600 

Amheim.Julius 24539,25847     Parker.A.H 25464 

Binney,W.(J  24596,25027  ,  PUsbry,  H.  A 25733 

Boyle, Mrs.  Mary 25065     Rag8dale,G.H 24740 

Brown,  R.  W ...!.. .  .24534, 24538, 24598, 24637, 25478     Richmond,  Charles  W 25828 

CiM-kerell.  l»rof.  T.  D.  A 25838  I  Ross,  Mrs  George  P 25521 

Cooke,  Miss  J.  N 25842  |  Rush,  Dr.  W.  H.,  U.  S.  N 25839 

Cossmann.M 25442     Sanfonl.O.N 25845 

Cox.Dr.J.C 25843  !  Sebert.W.F 25171 

Dull.  William  n 24535,25846!  Shufeldt,  Dr.  R.  W.,  U.S.  A 24636 

Duges.Prof.A : 24727     Simpson, Charles  T 25300 

Ferriss,  James  H 24632     Singley,J.H 25418 

Fish  CommiMsion.  U.  S 25445  ,  Smith,  U.  C 25237 

Fulton,  Hugh 24697     Smithsonian  Institution.    U.  S.  National 

(;iddings.  Miss  Bertha  S 24858  i      Museum 24686,25713 

Gnegor,  I«aiah 25159.25714  i  Somers,  Dr.  J. F 24942 

Gurley.  R.  R 25287  i  Steams,  FnHlerick 24617,24960,25830 

Hanske.E.  A 25938  '  Steams,  Dr.  R.  E.  C 25481 

Harris.  George  F 24771  ^  Taylor,  Rev.  G.  W 25033 

HrnderHou.J.C.jr 25300     TolUn,  Oscar 25832 

Jenny, \\cU>t  A 25860     Tnasury  Department.    V.  S.  Life-Saving 

Jo]inf*on,  L.  (• 24991         SiTvioe 25640 

KoHt.Dr.J 24850  '  Turton,  Capt.  W.  H.,  R.  E 25501 

Lemon,  Dr.  J.  II 25514     Ulke,  S 25403 

Loomis.  Rev.  Henry 2.5379      Vaughan,  T.  Wayland- . .  .24848, 25102, 25160. 25473 

Mel)aniel,W.L 2.5069     Velie,  Dr.  J.  W ^1961 

MarHh,  W.  A 24841     Wagner  Free  Institute  of  Science,  Pliila- 

Meanm,  I>r.  Edgar  A.,  r.  S.A 24810         delphia,  Pa 246W.25522 

Mitchell,  J.  D 25542,2.5837     Webster,  George  W 24026 

Monk.s,  Mi-HS  S.  P 25844     White,  E.  H 24869 

Moss,  William 25:132, 25387     Wildman,  Rounsevelle 25862 

Olney,  Mrs.  Mary  P 255W     Willc^x,  Joseph 26472 
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AdMpa,  M™.S««1.M. 

AgHeultnre,  Depanme 
24889,241 

Aldri.li,  J.  « 

Wi).I4gftT.24«4U.2IB41,»flKr 
10, 26111, 2»6».I»4«0,aS3M 
2SSSfl 

Ain«,  Ur-  HDwi.nl,  E. 
Angell,  G.W.J 

L-.S.N M«M 

24WJ 

Aui-hland  MuMum.  K 
B.lH:o<>k,  A.  L 

w  Zealuia 2IIHT 

2S248 

B^ley.H.  D 

M-WS 

B«nii«n,  Dr.  C.  V... 

24578 

B™-.  K.  W- 24GS7.M7»7,!4»«.,SM1»,W7» 

ChLlwy.  CliBrlenE-. 
Clon..Aml™wJ 

iUB* 

24Bf>,2»M 

Coulbouru,  W.  H 

Crevoc-riir,  F.  F 

Duulrl,  Dr.  Z.  r 

-STX 

-ne-a 

D«lg«,  Col.  Ricbanl  I. 

U,S.A Mt^S 

£iciih.<ir,  I>r.  wlUUiD 

2i4ilK 

I'.Ciu.-l'I.DinuC.... 

»7M 

Fi«h<.-<.mmLui.>ii.  0..S 
F«».  WilUMiiJ 

iJi.-.7 

248TJ,  iiMW.  MTrtO 

Big.l«.H.M 

"«l|p-.II.'i 

|-.K.(lo<*)si.!aI 

JuIiunijn.JiiilieL.  I!. 

25Hn 

INDEX  BY  DEfARTMEJrt^. 
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DEPARTMENT  Xl-Contintied. 

MaHIKB   lNVKBTKBfiATS8--CoOtinucd. 


Accession 
namber. 

Edwards,  0r.  A.  M 2ri511 

Fish  CommisaioD,  U.  S. . .  24754, 24842, 25547, 25050 

Foadick,  Charles  R 25094 

Gibbes,  Pruf.  Lewis  R 24977 

Grecgor,  1 25529 

Henderson,  J.  C.jr 25300 

Jaquay,  H.  R 24982 

Johnson,  Prof.  O.  B. 24584 

Jouy.P.  L 24615 

Kingston  Exposition,  Bahama  Court 2501 0 

Lloyd,  Francis  E 2491 4 

Londerman,  H.  B 25156 

Looniis,  Rev.  Henry 25.T79 

MiUmore,  William 24776 

Morgan,  T.  H 25373 

Murray,  John 25825 

Nonnan.  Rev.  A.  M 25500 

OtagoFiiivcrAity  Museum,  Dunedin,  New 

Zealand * 26341 


Accessiotf 
number. 

Peabody  Museum.  Cambridge,  Mass .....  25.'H3f 

Potter,  RcA.  J.  A.,  U.  S.  A 2566'J 

Rathbnu,  Richard 25381 

Richmond,  Charles  W 25828 

Royal  Zoological  Museum,  Florence,  I  taly  24918 

Sawyer,  Lieut.  F.  E,  XJ.  S.  N 25340 

Simpson,  Charles  T 25300,25455 

Smithsonian  Institution.    U.  8.  National 

Museum 24645. 25444 

Steams,  Frederick 24617 

Ste.am».  Dr.  R.  E.C 25507 

Turpe,  Albert 24710 

Webb,  Judge  John  G 25568 

Wells,  Roger,  jr. ,  U.  S.  N : 25336 

Wildmann,  Hon .  Rounsevello 25862 

Wilkinson,   E 25435 


DEPARTMENT   XIT. 

(,'<)MPARATlVK  Anatomy. 

AbWt,  th-.  W.  L 25470  '  rthnfcldt,  Dr.  R.  W.,  V.  S.  A 24691 

Auckland  Museum,  Anckh»ud,  New  Zea-  j  Smith,  Dr.  Hugh  M 25228, 25230. 25251 

land 24957  !  Sniitlis<mian  Institution.  U.  S.  National 

feaur.  Dr.  (1 25817         Museum 24686 

Bryan,  O.N 24837     Smithsonian  Institution.    National    Zo- 

Caton,  H.  J 25411  '      iilgoical  Park 25038,25049 

Dall.  William  H 25846  j  25063,25229,25275,25810,25870 

Fish  Comnii8.-<ion.  U.  S 24959, 25055, 25157     Stebler,  James  P 25634 

25193, 25:r70. 25494, 25570  I  Treasury  Department.    U.  S. LifeSaving 

Gamer.  K.  L 25124        Service 25346 

Interior   Department.     I'.  S.   (leologicai  '  Tme,  Dr.  Charles  A 25642 

Survey 25245  •  Ward's  Natural  Science  Establishment, 

Lee,  W.  G 24788  '      Rochester,  New  York 24982, 25052 

Lincoln,  J.  M 25414  !  Wells,  Roger,  jr.,  U.S.  N 25336 

Lucas,  Frederick  A 25471     Wilcox,  Dr.  Timothy  E.,  IT.  S.  A 25401 

Parker,  A.  II 25464  |  Williams,  J.  H 25125 

Rabbit,  Sauiui'l 24386  1  Wihwu,  Scott  B 25638,25639 

Schmid.  Ell  ward  S 24985  ■  Woo<l.  Miss  E.  M 25182,25816 

Schenck,  J 25344  I 

DEPARTMENT  XIII. 

(A)    IXVKKTKBRATK    F()twn>t   (PALEOZOIC). 

Australian  Muneum,  Sydney,  New  South                    Rambo,  M.  Elmer 25058 

Wales 24597  !  Randall,  F.  A 25502 

Brock,  irerb«;rt  E 24641,25508,2508:1  '  Ransdell,  llarrj- 24935 

Bryan,  ().  N 24*17     Rominger,  Dr.  Karl 25325 

Bryant,  HonryCi 25288     Russell,  Frank 25617,25655 

Chapin,  E.II 24610     Tate,  Willie  B 24935 

Golson,  Edward  S 25061     Toraquist,   Leon 24609 

Hauske,  E.  A 24938  |  Tucker,  Mrs.  L.  M 25607 

novey,  George  r .  S 25630     Tail,  Bei^jamin 25496 


25523 


Wilcox,  Walter  D 25155 


Lane,  L.  C 

Lemon,  Dr.  J .  H 25514  j  Willinrasburgh  St  ientitlc  Sticiety,  Brook- 
Miller,  Charles,  jr 25711  ■      lyn ns&Rfc.'esf*^ 

New  York  State  Museum,  Alliany 25670  I  Yale,  Charles 


"UN»£n. 
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(B)  Invertebrate  Fosjsils  (Mesozoic). 

Accession 
nrnnber.   j 

Blackburn,  Edwin 25085  ,  Townley,  N.  M.,  ji* 

Collins,  Mi8«  Mary  (; 25050  1  True,  Dr.  Charles  A 

McCreery,  S.  11 25354.25543  I  Walcott,  C.  D 


Acccsxion 

nuinlicr. 

...       25811 

...       25042 

. . .       25218 


Meams,  I>r.  Edijar  A.,  X'.  S.  A 


25578 


Young,  J.  A 34856 


Sqnyer.  Tloraer 25557 

DEPARTMENT  XIV. 

F08.SIL  Plants. 

Calcutta  BoUnic  Garden 25563  \  Lowe,  Dr.  James  H 24723 

Bryan,  O.  N 24837  '  Meeds,  Prof .  A .  D 25292 

Chldsey.  Charles  K 24824     Nehring,  Prof.  Dr.  A 25510 

Evermaun,  Prof.  B.  W 25327     Otis  &  Ooraline 25062 

Henshaw,  II.  W 25291     Royal   Swe<li8h    Academy   of    Sclencea. 

Interior  Department.    U.  S.  ticologicul  '      Stockholm 25227 

Survey 25219     Th wattes,  George  H 25393 

Lacoe,  R.  D 25420  '■ 

DEPARTMENT  XV. 
Recent  Pi^nts. 


Agriculture,  Department  of 25287 

Auckland  Museum,  Auckland.  New  Zea- 
land    24957 

Barnes,  E.  A 25813 

Bryant,  Henry  (; 25288 

Chambers,  J.  A 25035 

Dug^s,  Prof.  A 24727 

F«^rr>-.  Mrs.  CM 24555 

Fish  Conuulssion,  U.  S 25(»79. 2,'>(»80, 25084 


Gurley,  R.  R 25267 

Huntley,  John 25709 

McCarthy,  Gerald 25874 

Pringle,  C.  G 24614, 25883 

Rathlmn.  Miss  M.J 25404 

SUt4».  Department  of 25601 

ToUin,  Oscar 25436. 25832 

Walker.  Ernest 24673 


DEPARTMENT  XVI. 


Minerals. 


Allen,  Ira  R 

Anuitage,  John  H 

Arrington,  W.  A 

Bement,  C.  S 

Bowman,  D.  A 24713. 2479(>,  24997, 

Brown.  Chailes  F 21707, 

Caton,  U.J 

Chatanl.  Dr.  T.  M 

Claywell.  Robert  T 

Demcker,  Roliert 24H5J. 

Donaldson,  ThoinaH 

Eakins,  L.  G 24809, 

Egleston,  Prof.  ThoiiuiH 

Endlich,  Dr.  F.  M 

Engle,  Horaci'  M 

English.  (J«*orgc  L..  &:  ('•» 

Foute.  A.  E 247."»1 .  2.VJ(»3. 

F<n  n*Ht<'r.  Robert 

Hrtnilin.  Dr.  A.C 

Hartmaii,  .1.  M 

Hay,  Robert 

Heald,  F.  E 

IIornbnMik,  It.  L 

Howell,  E.  E 

Interior    Deparhnrnt.     V.   S.  Geological 

Sui  vey 24.'>30,  245,')0,  24763. 

2ru)24.  2ri034, 25174, 25192,  25200. 
2.VI51 .  25541 .  25627. 25724.  2.5708, 


25739 
2.5643 
24714 
2.5395 
25285 
25750 
25572 
24552 
249.52 
2.5758 
24602 
24989 
25456 
24772 
25728 
24760 
25-205 
24011 
24943 
24801 
25254 
24710 
24804 
24752 

249.30 
2.5201 
2.5851 


Jenney,  Dr.  W.  P 

Jon e « ,  W .  W 

Klotz,  Otto  J 

Lamb,  T.  F 

Langdale,  John  \V 

LawH.  Franklin 

Lett  rick,  E.  F 

Lindsey.  H.  A 

Lowe.  Dr.  Jamea  H 

MacFarlane,  R 

McGinnisH,  William  H 

MarkHon,  Philip  A  

Mindeletf,  Co.smos 

Morgant<m  Land  Improvement  C«mipany. 

Morganton,  N.  C 

Patton,  W 

Pilkey .  S.  A 

Penlicld,  Prof.  S.  L 25202, 

Pennypacker.  C.  H 24787, 

Penrose,  K.  A.  F.  jr 

Pirkles,  Julian 

Ray.  Garrett  D 24917, 

R<vlding.  E.  L ; . . 

Rojrers.  O.  P 

Russ,  A.B 

Sharpies.  H.  P 

Shelton,  J.  C 24712, 


25422 
2.5368 
24748 
25190 
24928 
25452 
25772 
24933 
2194'J 
24723 
24594 
25056 
249:U 
24988 

24964 
24674 
25077 
25121 
25453 
25214 
25239 
24995 
25864 
24658 
24805 
24543 
2474T 
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Accession 
number. 

Sbeppanl.  James  H 24759 

Simpson,  A.  M 24656 

Smith.sonian  Institution.    U.  S.  National 

Museum 24715.  24993.  25198 

Snyder,  Jacob 24750 

Spindle,  H.  II 25030 

Streng,  Prof.  A 25789 

Tibbey.  B 25029 

Toms,  Capt.  M.  C 24742 

Treasury  Department.    U.  S.  Life  Savins 

Service 25640 

Ulke,  Titus 25374 


Accession 
number. 

Von  Streeruwit«,  W.  H 25482 

Walcott,  C.  D 25191 

Ward.  H.  A 24762.24778 

AVestall,  S.J ..      24998 

Willcox.  J 24802 

WillianiH.  Dr.  George  H 25450 

Williamsburgh  Scientific  Society,  BnMik- 

lyu 25719 

Wilson,  N.  L 25738 

\roo<l,  Tinglev  S 24810 

Yeates,  W.  S 24999 


DEPARTMENT  XVII. 


GKOLfKIY. 


Ainley,  H.John 25396 

Alexander,  John 25189 

Allen,  CM 24796 

Barton,  George  H 25105 

Bayley,  Prof.  W.  S 2.5366 

Blackburn,  Edwin 25085 

Bourke,  Capt.  John  G.,  IT.  S.  A 25619 

Bowers,  Hon.  W.  W.,  M.  C 25183 

Bryan,  O.N '. 24837 

Bryant,  Henry  G 25288 

Bums,  Frank 25359 

Capwell,  V.  1 25179 

Claiborne,  J.  H 24605 

Cloose,  Henry 25147 

Cowan,  R.  L 24798 

Cowie,  James 252 13 

Crosby,  F.  W 25372.25644 

Crosby,  Prof.  W.  0 25623 

Cimiiingham,  C.  W 24580 

Dole  Brothers 254:J0 

Brake,  C.F 25081 

Dnrock,  P.  H '25390 

Eransville     Pressed     Brick    Company,  j 

Evansville,  Ind 25854 

Farrington,  O.  C 24.581. 24639 

Fiab  Commission,  U.  S 25157  ' 

Fisher,  Dr.  H.I 25815 

FknidaPhosphate  Company,  Phosphoria, 

Fla 24070 

yiorreater,  Robert 21G1 1. 25324  I 

Gonld,  Dr.  H.  W 24638 

Han,  Charles  H 24805 

Hand,  C.  H 24707 

Honske^  E.  A 25  {77  , 

Harris,  Joseph  A 24612 

HJVt,  J.  C 24741 

Hay,  Prof.  Roliert 24784. 24*^81 

Hin,R.  T.I.... 24642 

ftoward,  E.  L 2i7K5 

Hbwell,  E.  E 2.V277  ' 

Iiitorior  Department.  .  V.  S.  (je(>lo^i<;n 

Survey 2i87o.  2:>mo 

r.  Dr.  W.  P 2r,2:i3.  L'.vivo 

r,  Jodgo  CD 255  12 

r,  T.  Om   &Co 25i>ll 


Laugdalc,  J  ohn  W 25480, 256Td 

Lind jrren,  "NV 25tl22 

Loper,  S.  Ward 2520 ).  25128, 25.540 

Lowe,  Dr.  James  H 24723 

Lynch,  Ale.xnnder 24604 

McGee,  W.  J 25195 

Markson,  Philip  A 2473.5, 25104 

Martin,  Dr.  D.  8 24755 

Mearus.  Dr.  Edgtir  A. ,  U.  S.  A 25879 

Moffett,  J.  S 25210 

Morrison,  Prof.  James  H 25457, 25517 

Narrin,  Mrs.  N.  L 21621 

Northrup.  Dr.  G.  J 25802 

Neale,  G.  C 25225 

O'Neill,  William  O 2;504, 25525 

Palmer.  Edward 24600 

Payn,  Elias  J 25801 

Pecos  Red    Sandstone  Conipanj',    Pecos 

City,  Tex .' 25351 

Pfordte,  Otto  F 25278 

Ret^of  Mining  Company.  New  York  City       24554 

Robertson,  W.  R \ 24820 

Sadtler,  M.  A 24516 

Shumuker,  P.  F 2.5797 

Sigua  Iron  (.Company,  Santiago  do  Cuba  . .      2.5803 
.Smithsonian  luMtitution.    U.  S.  Nutioual 

Museum. . . .  2472!»,  247.34. 24903.24912.  250ti2, 25198 
25199.  25226,  2.5247,  25290,  25385, 25499 

Strother,  W.  A 258^0 

TheGolding  it  Sons  Company.  Hot-kessiu, 

Del 24720 

Von  Streeruwitz.  W .H. .  .24725. 25482.  25050, 2-5206 

Waloott.  CD 25207 

Watts.  Blake,  Bearno  <&  Co..  Devonshire, 

England 25.5-27 

White.  Dr.  C.  H..l^S.  N 24r.l() 

Wielaid,  Geor<:e  R 251(K5 

Williams.  Dr.  <  lf<»r;re  H 25i»57 

Willis,  K 2404 J 

Wilson    Miiiiii<;    Cuuiiiauy,    Brunswick, 

Mr 2,')5S5 

Wituian  r.iotlurs 25ii.{ 

W.mmIs.  Frank  T -  -         ---\- 

\\  orth   K.  .N -  ^        -i^cvss* 

Zahn,  Henrv -  '  '  ' 


lNt>EX. 


A. 

Abbott,  W.  it.y  Hpeciin^ns  traDBinittect  by  .  .^ ^ ^ i 92 

Abbott,  W,  L. I 143 

contributions  from i 93 

Accession  list,  index  by  clopartroents  to i ; 591 

localities  to 579 

Accesrtions,  list  of 52T 

to  the  Musonm ^ 

to  the  department  of  birds 148 

botany 198 

fishes 160 

geology 210 

inserts 171 

mammals 143 

minerals 202 

mollusks 165 

paleozoic  fossils 192 

prehistoric  anthropology 135 

historical  collections 116 

section  of  graphic  arts 122  . 

Adams,  A.  C 500,509 

Adams,  Henry 109 

Additional  nuiscum  building 6 

Adler»  Cyrus 13 

paper  by 487 

notice  of  paper  by 500 

report  of Ill 

Administrative  staff 14 

work,  review  of  tire 23 

Africa,  important  accessions  from 06 

Agassiz,  Alexander,  papers  by 500 

Alabama,  important  accessions  from 69 

Alaska,  important  accessions  from 69 

AlbairoHSy  collection  of  fishes  made  by  the  steamer 159 

Allen,  J.  A .-. 152 

courtesy  of 435 

papers  by 500 

America  (British),  important  accessions  from 68 

America  (Centr  il),  important  accessions  ftom. 68 

America  (North),  important  accessions  flrom 67 

American  aboriginal  pottery,  report  on  the  department  of 109 

aboriginal  pottery,  review  of  work  in  the  department  of 16 

carboniferous  flora 186 

Historical  Association .' "^^^^ 

Oriental  Society ^ - 
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Aines,  Howard  E 89 

Andrews,  E.  A.,  paper  by 500 

AppropriationH,  1892 56 

for  1892-^93 6 

Archipological  specimens,  distribution  of  142 

Arizona,  important  accessions  from ' 69 

Arkansas,  important  accessions  from • 70 

Armadillos,  group  of 420 

Ashmead,  \V.  H 174 

Asia,  important  accessions  from 77 

Asia  Minor,  important  accessions  from 78 

Asiatic  Russia,  important  accessions  from 78 

AspidonedeSf  cast  of 404 

A.  S.  Seer  Theatrical  Printing  Company 121 

Atwater,  W.  O 13 

Australasia,  important  accessions  from 81 

Australian  museum 176 

Ayres,  Edward  F  . . 500 

paper  by 526 


•• 


Badger 427 

Baker,  Frank 13 

Baldwin,  A.  H 159 

Balfour,  Henry 140 

Bartleman,  R.  M , 83,  105 

photo«ri«aphic  outfits  furnished  to 96 

photographs  prcsenk'd  by 93 

Baur,  C.  G 157 

Beale,  Hon.  Truxton 83, 1 12 

Bean,  Barton  A 13 

papers  by 501 

Bean,  Tarleton  H 13,  92 

papers  by 501, 502, 503 

report  of .• 159 

speciuiens  presented  by 92 

Beard,  Miss  N.  C 163 

Bendire,  Charles  E 13, 84 

Bendire,  Charles  E.,  papers  by 503 

report  of 158 

Benedict,  James  E 13, 175, 512 

outfit  furnished  to 96 

papers  by 503 

sperimens  collected  by 93 

Benjamin,  Park 131 

Benson,  Harry  C  85 

Beniadou,  J.  B 107 

Bibliography 485 

Bierstadt,  E 121 

Birds'  eggs,  principal  accessions  to  the  collection  of 153 

review  of  work  in  the  de]iartnient  of 17 

Birds,  princii)al  accessions  to  the  department  of 148, 153 

report  on  the  department  of 147 

review  of  work  in  the  department  of 17 

special  researches  by  the  curator  of 152 

Black  dncks,  group  of 407 
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Page. 

Blind  cave  salamander 155 

Blnndell,  Herbert  Weld 112 

Boa»;  Franz 106 

'♦Bombi' 436 

Bond,  S.  Ilazrn 163 

BonelUa  riridis 391 

Botanical  books,  card  catalogue  of 197 

Botany,  accessions  to  the  dc'partment  of 197 

growth  of  the  department  of 197 

report  on  the  department  of 197 

Bonrke,  JohnG 8^1,96,105,109 

Boyd,  John  C 13,86 

Brahma  hen 412 

Brandt,  CarlL 112 

Branner,  .John  C 503 

pa]>er  by 505 

Brazil,  important  accessions  from 77 

Brimley,  C.  8.,  paper  by 503    • 

British  South  African  Exploring  Society 94 

Britts,  J.  H 189 

Brown,  Herbert ' 156 

Bryan,  O.N 139 

Brown,   S.  C 14,23 

Brown,  William  H.irvey 94 

Buftalofish,  cast  of 398 

Building  for  the  Museum,  ])roposed  additional 6 

Buildings  and  labor 63 

Burchcll's  zebra 425 

Bureau  of  ethnology 139 

coojierat ion  of  the 92 

Burns,  Frank 163 

pajxT  by 451 

tomahawk  collected  by . . .    88 

Bush,  Miss  K.J 178 

Butler,  Amos  W.,  paper  by 5Q3 

V. 

California,  important  accessions  from 70 

Calvert,   P.  C '. 173 

Cam]»,  J.  n.,  collecting  outfit  furnished  to 97 

collections  from  Africa  transmitted  by 94 

Carvharhinus  ohacunift,  cast  of 396 

Carlisle,  A.  C 139 

Casey,  (apt.  T.  L 173 

Cassel,  Capt.  W.  II : , 144 

Catalogue  entries 11 

of  chipped  implements  from  ludia 457 

ChJinler,  William  Astor 94 

Chanute,  Octave 130 

Chapiuan,  Frank  II.,  papers  by 503 

( 'hapman,  Frank  M 152 

Character  and  origin  of  fossil  remains,  the 251 

Chatard,  T.  M ^.^^ 

Chatelain,  H<51i,  collecting  apparatus  furnished  to -  -  -*  \i®»  ^^s;* 

Cherrie,  George  K.,  papers  by , " 
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Page. 

Cheshire,  W.W 87 

Chile,  nitrate  of  soda  from 77 

Chiua,  important  accessions  from 77 

Chittenden,  J.  F 83 

Claims  of  geological  science  upon  investigators,  museums,  etc . . .'. 362 

Clark,  A.  Howard 13,14 

report  of 115 

Clarke,  F.W 14,89,519 

papers  hy 504 

report  of 801 

Clark,  Miss  May 88 

Clay,  Col,  Cecil,  woodland  caribou  transmitted  by 92 

"Coal  Flora,"  report  on  the ' 186 

CoUnuBf  mounted  specimens  of 413 

Collections,  condition  of  the 8 

Collectors'  outfits  supplied 95 

CoUius,  Capt.  J.  W 13.92 

Colombia  (U.  S.  of),  gold  ornaments  from 77 

Colorado,  important  accessions  from 71 

Colorist 66 

Comparative  anatomy,  report  on  ttie  department  of 181 

review  of  work  in  the  department  of 21 

Comparative  oology  of  North  American  birds,  paper  on 461 

Condition  of  the  collections 8 

Connecticut,  important  accessions  from 71 

Contributions  to  the  knowledge  of  the  older  Mesozoic  flora  of  Virgiiiiii 185 

Cook,  O.F 176,178 

Cooperation  of  the  departments  and  bureaus  of  the  (lovernnient '  82 

Cope,  E.  D.,  i)aper8  by ;W1,  520 

Correlative  geology  and  its  criteria 314 

Correspondence  and  reports,  division  of 61 

Cory,  Charles  B.,  paper  by 504 

Corysfroid  crabs,  report  on 177 

Costa  Rica,  identification  of  birds  from 147 

Coulter,  John  M.,  paper  by 504 

Courier  Lithographing  Co 121 

Coville,  Frederick  V 503 

papers  by 505 

Cox  memorial  vase 116 

Cox,  W.  V.,chief  elerk 14,56 

Crawford,  Consul-General  John  M 83 

Criteria  of  past  acjueous  conditions 328 

Crnuip  burial  cave,  paper  on  the 451 

Crustaceans,  dried  preparations  of 176 

Culiu,  .Stuart 106 

Curators,  list  of 13 

Cyprin im  carp'Wj  cast  of 398 

CyrtonyXy  mounted  specimen  of 414 

D. 

Dakota  group,  the  Hora  of  the 189 

Dall,  William  Healey 13,14,88,89,105 

papers  by 505, 506 

report  of 168 

Daniel,  Z.  T 86,105 


INDEX.  G07 

Page. 

Death  Valley  expedition,  collections  made  by  the 93 

Decreased  edition  of  the  Museum  report 6 

DeKay,  Charles,  paper  by 506 

Denmark,  important  accessions  from 79 

Denton,  S.  F.,  specimens  presented  by 92 

Department  of  Agriculture,  cooperation  of  the g9 

Interior,  cooperation  of  the 86 

Justice,  cooperation  of  the 92 

State,  cooperation  of 82 

Departments,  index  to  accession  list  by 591 

Development  and  arrangement  of  the  exhibition  series 11 

Dewey,  L.  H.,  paper  by 506 

Dexter,  Louis,  collecting  outtit  furnished  to 97 

Diptera,  arrangement  of  the 173 

Distribution  of  specimens 24 

Distiict  of  Columbia,  important  accessions  from 71 

Dixon,  William  S 13,86 

re]»ort  of 183 

Dodge,  K.  1 84,105 

DoUey,  C.  S '  178 

Dowjing,  Thomas 109 

Duges,  A 178 

Dunton,  .J.J 84,181 

E. 

Eakins,  L.  G 86 

Earll.  R.  Edward 13, 14 

Eclipse  expedition 94 

contributions  from  the 86 

Economic  ornithology,  division  of  (Department  of  Agriculture),  contributions 

from  the 89 

Edwards,  Vinal  X.,  specimens  transmitted  by 92 

Edwanls,  W.  II 173 

Eigenmann,  Carl  H.,  pai>ers  by 506 

Eigenman,  Rosa  S.,  papers  by 506 

Elsou  &  Co.,  A.  W 121 

Emmons,  (ieorge  F 85, 105 

Engraving  tools,  manner  of  handling 224 

EiimarrKS 177 

Ethnology,  accessions  to  the  department  of 104 

report  on  the  department  of 101 

review  of  work  in  department  of 14 
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